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1 u l ^ to axpvooa tx^ do^p om&@ of gmt&tade to 
Jamil A* Mmri for h i s toivalimtiiLe ^idonoo and adLfloss 
holp without liilcjh th i s piooe of woxk ooold not soe tho 
l l # i t of "ttio aay. 
I aa partioulaiflLy indebted to Frof. Alaa» ilocidt 
Do^ tm of 2oolo,iy for pxwidin/^ lal»»Qtory ffecilittoo nnd 
eritloQl da^i^ostims, ctneere Ihanks ore also to ay 
eollia,^e8 Ivfcmoiday Ehartsiiid A* Ala;vi aad Ifad^ioisdllo 
fhiiaaiiB Biatoon fop tSagir ooop<«Btloa and holp dwrlaf* the 
ooaroo of IMo wotkm IhoalsQ aro also dao to ' c t e m d 
I^tiair toT I I I O hcAp T I L coii©otlQii of IJIQ paraslto. 
Laot "bat not liio lmst» I aa ^ t e ^ l to tho UaivoradLty 
9x!iiita Cco3i8i3iC!n for finanoial assiotaaoe* 
f lXajlal s^atnria iygQitt ii! a o o m o p o l i ^ 
piimalt* IxihaMI^' p^tmmO, mfi,^ of Xiieldfliiii* 
of t h i s l{iiro«ti<m in oay eoimtx*^ ao Hiat ftpfroscUiiital^ 
of tetfUOLoea aoa eowo teve bowi fomd ^ havt»0iiy 
the pfUft^te h&B '^•m ^ amm 
ti1am&i9§ aaS in -tis Isitsiftind of 
aalnifil hoal^ Hit a^v^opias vtftges of mo m m in etpasrfo 
oif>ou^8tRaoo8 m.f m%9t 9fm Itio ooatrsd ix9Pvm& ^etcsi of tho 
natttmil hoatf una dOT^o^ to par t ia l mtuxl ty OEmsdii^  s^rroro 
paHioXo^oal omaitiQaa }mom as paral^aia** Aooia^M 
iafootloa of M s %roxm i s aloo not vmi&Qmm mmg aad 
gon'te nAjr sro^l t into ^Coro r^o-^ iipismX nwloaiei«io*« 
aviaoaoos aro ftXao onmil&Mo th&t wm^/ mmxolo0.ml ^ a x ^ o s 
of \i3skaom Rotiologr iA isaa ona ooimlo i& tropios airo duo to 
'tiio iafootlcBi. 
smaios m Hio peumslto hsvo rolotoa i t s 
oomxTmoof hoot smgoy noT^hol&g^ mA M.»mm aooooiati<m« I t 
i s sotOBiahiag to soto l&at no wofis amo ©© iSir <m itie 
i>iBBm0X0t^ QaI ana i^smolhomp^tio ai^ooto of Hiie poraslto* 
In viov of i t o ho^^ inoiaoaooi mapi&a@ ^metm a^oooiatLm ma 
somotio ixk naturoi i t has booono iho foroeioot 
* 0 «•» 
to find oat is^mmv^n oottld i t o 
aomviti ' cms aa^ 1i« hoS^pl^ in i t a ytHi 
prQMat tiad^tsk^e) ana 
dffdrta hcvre h^tm to laaaee 90S19 0@rt of aarlifloiel 
imsBsA,^ ft® a 
U l a y i ^ imii Q^taaaiy m i apor tmt His of mo 
Xt i e tb«t i f bo-ii artopo w«ro ooiMn^a liio 
toirm srul^ ^ t froa itio DH^ PPO* 
3 * 
.m M - i m m i 
i!o%t Wfli^csii^ to intmUmn i s wmXtoX^ foratost 
m&TNmt&m Hi^ ishango l a -t!© taeod cloture of m© hoet. 
1h« t^vmm 3?«fl0CtB csliaimet«srtstlc of « partioalaap iafec^im 
i e laken In cti<!ar f^ndinns in ^ici dlagpriotd^ 
of a aiiEmstu 
^/m mi^mm (1936) tacK d^ c t o i i ^ in 
mt«f aQt^dl mskod of noitroi^iiXle and 
ootfiiio^hilie iPt^Qnsos* floaston «nd C s^idldd iho 
pie%ue9 of loaba mftmim$ pamsl t lo p i t i tn t io t md 
w o r t o d QiiiiioBl. flu^toas oio^ as waiaraia and oosdn^pMlia. 
SlMlaxi^ l^ore avo oihor riporta a3.90 i l i i ^ in^ioa'la profound 
Mood ^tma^Q parHouXa^y in d l f f m n M a l 
tnfeotl<m« Ciaaopfaa^aioiym^ SaasBBBI ^ ^ WWiiiltfiM 
<milmm^ m9mm9 194t! m a m a and laibowt 1941). mmi 
and Jllmy ( oaandod m% mood oounto sad tmo a i m w 
azMl^ais Of sonoiaJloso Infootod wllh otitmooaa onolioo^rolaaitst 
and rfl^or^ed l ^ t yod e ^ l count pespfoet^^ noasaol laueoorfeoa 
sTiowod aluozisaX apooinlly mskod Inoroaaa 
in oool^ophlXe end a aist lnet demmw In a>:3UtP05ihll8t Sl^iilarly* 
hlft* dograo of Mood oosli^osMlia has 'feoaa roisorti^ to bo proo^it 
i s o^o r l i l e r i a l tatootlim® aaol'i aa 'tjttchagaafta^ Be^idii 
« 4 
Bnciaey m^ Vthartaiit B^l i ^^iikiy j i 
(1960) gtl03S,£tmit in mXrm m^&iamtedly 
i2ur«et«S tiilh ^o^voqa^^^fti. Olem B i sam 
(1939) roporUd h i ^ of aoidnopiUlio ^Ptn^mad in e^iinm 
pigSf M^Q^O lAit S^SSSMSA 
SBSAM* p m t s M ior ttcrtoml monlha* 
A asmbvr of x ^ o r t s ima Utot iieidiioplilXi^ i a 
a and in ma9 of tlXsoAaX 
i^el^or my eomdAtiesi WlifMH idl<3iK»flXaxa«[3i& 
«ii9t8 i a m% tally knGm* dmnfF^t f i a r^ and 
Min ^mmr C1946) ipiq^otM ^ o t rop i ca in 
n x i ^ a a i c aesof^atad tiiilSi -tto mtmfi lavlaa* Soniiiafd (1994) 
Hmt tho p&rie^&i^ of Hie sti9re£lXaa?iaa in Utie W.0&6 
had no infiumm on Y&sfia'tisna 9f <ti« {loalnoplsil edonts* 
fmd dialji^ixmtlm of adtetlt uemo mif^t hura lad ^ tlaaaa 
Eaoantijri didaS. md Br«k#aaa (1972) «1»diad Hia MatiQii af 
infaetlOEis idol^ in noxsMl and alxiosmX 
hoats* ^^e^ obaarirad a h i ^ inoraaaa of aoalnoiihiXs in tba 
nc^esuil host liiioh ma linl&ad %dL1h Hia tlootaaticna in ^c ro f l l ax la l 
cspavisanta sdao atiovad that r a t a mid ifiinaa piga 
a o ^ n o ^ i l i a folXo^diiig M s iut^otim^ and yiiioh 
prmounoaa in and goata and m& mtlr^y in 
• s • 
mdf^ees mm m i l i ^ ^ ^ i^loU l&aioate INit oaLXuiar 
fcotors ^laf aa l ^ o r t e t Sf«2t« i a v^gtstan^s of host, Clgai 
( v m ^ w t ^ A mikoa in ^oisiao^iUo la oeinty 
ot Qot%m mim m%n fcOXovli^ MiaeBaSS4s» 
itif««ti<»i» B o ^ m&. < 1970) ytporl^i ItMit oollwlar 
m im^&r^t rol« ia irviidLiitaaQ^ (s^^ssdlat^d tsmmitr^ of ^lite 
m%s iafeetod %i£1ti L l t c ^ M d ^ ^ m^im I t a i Hniaosiil mU^^va* 
Hd^ vas ti^ loool vmm^^^ ot imtmo^o^c 
mtUFo around Hi® mior0filmMm0 in p lmml oo^t^* 
sm3m py(»t0l&s ar^ mkn-mm l^oartmt @fMTQQ of 
ticaa of iBi iaf«otlcm. Altaueatloaa ta mism p^ot^las pipe««at a 
aift#i03ti0 tool for imriou^ pmmallilo ^h&me ia 
o^rtftin of ^GiMlin i a uMd m tn^ms. of e apooiflo 
pasnol'tio inf9eti<ii« wipl^ito and C1945) airootly 
attviixitad tbo of Y tmeMm in ml>Mt aaa to 
Wtf^lHtftXa miWil%U iaf«oti<m, idiwonftoa < 1951) aXao obtaayirod 
an inoy0R3« of Y •^obiiXia fmetloii in trnam mms of txlohinoaia* 
XnoM9« of p -gloUilia *a1hsr ttoa y -ipLo^liii h&a ruportocl 
by L^and < ^55) in m t s laf«it«« Ii-Bi30gtPcaiiyv;L a^ 
ifoelstiRnt ana host®* to find f^o ton rtia^caidLtas In 
omfoavins hoot ro^gtanoo apiinst a pamfiito* obaorved 
6 * 
l ^ t cv -glolwilla in partiealair and y tfeeteys 
found in icit« tnt9Q%«& iillh L t t o ^ n c d ^ JSSKMULf 
and pvotootdd ISio^ ftraa Intootlm} oi^qp Mq^tq 
.X, pi - -^olnlSiaa v m fouad ^ slaEiltle®atly 
grmt«p in gmpiB&l&» oottm mt& md mto msn 
ml»99 OEi«€f t» t ihe^ (Sia not px<6t«otl4m to ^ m * wox^ing 
^^ ^^iiifi^-ft ff^fgM^tft in (t966) 
s ^ ^ r M iooTiRso in totel total g!l<ilxi3.ia mid in 
a l l fmotlono of ^oliulia pastloulazS,? ^ « wiA Y •^oluXiiis* 
and tt net a«ar«eia0 &/Q i s t l o . Eoomtl^^i mn^ J | < 
i ^ o r t o i so lao3?<iBs« ia ' ^ t s l globttlin l^oa. a iii 
altsataSn in ysntfaJLom uilfi ^oroHIosla^&s* 
.dX emi&iistlo aro m m or loos ^t i tautX^ ^losed to a 
vmristy of iaf<ioti<ms i^roa olorelies to h^iaijalli pamaltes. 
J^aaaaatiill^t aoctianlsas ^ c f a fey 
ih^ host h^miniit pimidt#« Itio 
i^om foy©«g protoettair; MilmXs agiiaet o-m^r infootlons* Hi® 
aftrao liQmoxisa tmi 6@a,lulax* defacaoo aisr^teiii* ftro uaoi. ha0t 
a ^ i n s t a l i t /p^s of onm^mom 
iti® l a s t t l j lrt^ yoiurs 2at<^ , prof^oss Jm© 
til mx una^retBiKllag to isuainit^ to n w ^ a e s * JtetjAe «<nd€ao0e 
hmro m%i etemmlMt^ii ^ ahow lliftt ao^iiilr^d iismslt^ 
oc«ir In infe^etatlciia l a nataittl and *imcl«p ®£|)«flpia«iita2. 
omditlcm©, oaj i i f ta ta t lm of ao^ l roa iv^smlt^ to aetaatodoa 
ima Mm A&toa^is&tQ^. hmAm 
'^lotfjiaeaalaa* I'lost of a©cs3maat«d no te csi aecpiroa 
a ^ i i i s t n ^ t o a o lafaemcma ^osa ociiflaod to 
labofa-^r^ aiilassls ma^m tm iP^ore® aap® sroilayie mi^t 
o^iaroS iamii ' l^ Ima "b^. a^^cnaftam'M in, mH&waSL iiif^otioeig, 
malf^ ( i . m m & f m ' M iimatty in mlvm a^piust 
1Si@ e i^ewm acda of l i »a i j i i ag p m m ^ m lalsom'tori? 
^mA-Ums Mb hmn s t e lu t s t rn t lm of ovm ©r imietur® uteges 
©f ia-to Hi® howt esr ijBl»»itaa®oiso 
r e t i t ^ Cmgc^lM., m^ t9 f f t ffetts, i iak^ia, 
aaal t noam® in i^aaciug iiaaaiSaattoi'j of Ogiiid© (t962) 
-ti® liiaae^d la m t s irwictts a^r^^op-
iixg Iitefat of B a a s S M S ^ a s ^ ^ ^ ^ ^ 1I0JS19, aaa -Hmt 
n ^ ata© inaiet oos^l^rtd 
me. (19W)f ko^^iM ima Si^ Ct9T5) 
mbMte % l a t ^ p s r i ^ ^ taai^Xaat of a a i l t JlaSiES& 
j s a l a .Mim^a* ^oott ©aa i iaotoaia ( t95ii mm 
m m to ta^^amiti- in mt® a g t o a t 
'^ rmgt liiaaoet infoott®i m mrrni^ inomlat im of 
mtim^c tntmtSLrm larva® or awailoptag v^ri^s. 
fill.* C1955)» ^lakifi^aaesa al* < 
mljOL© to iiii-Me® i i ^ a i t y in m t s ®ipiiist 1l-i4s mm* A aaw 
@ • 
^ < t964) 1^0 mu nm^ iwtaoil^ iM 
mga mm s^mSk. mi^n^nidLi i ^ a j i i a^r i^tsa.* 
vaiioe® aasdM-istotlm ©f liT® ?alC9P03ai»3fifto sa^®^ in 
'^ Fipoit Uttid* mmtm^ tiMXa^r 
fttlHV^ts liof^ d mdQ bf Hmr j i M,* C m t s 
iMBUQitf liif«em«i0 % 'ti® i i ^ n i s t o M o a of ^ t m o t s 
in t'om ©f ueiiig wosms o^ i t s laipvsl staci©® 
an m t m ^ Cmosf^t BSii 19651 I96tt 
i ^ ^ i n m a 1973) • timi (WO) 
tem^tsmtta ISi© of in mbMt© 
foUenlng idt^ 
la Hi® p^st m^orit^ ©f end iaaiiiodiaifioatlo 
prm^^Tm tmm ^mmstdm th® i^olaUto of • eoaaM-c 
antigma* m6 mml^i^ liiu best ©f mMsaa ^ns. , 
mmiM.m* of livinu me^hotte 
m% Imom m I t M s 
•tmt ^bxm^ M SkUM 
ern'mxi mia pQ%mt mmgmm mvM^ Qt m^kism 
iiajmrnity C imslito^, 1957} 
9 
pos^lMllt^ of ao-^ Td lia^ujaiGatlesi in 
rnmsBlM ft^dnst om^mSja t^ ^OMnl^ ia has i^doci ^msitmt^ iii 
Isibomtoxy as liftSil as in flctl^ wllh irmaiatdd immsHtlo 
stasia jH all*» 195S« 1960s ^ol^i iohtt 
asa« 1964» f966» and 1968? 
Ks^ tela jiJ jii^i 1973) • Baaiatiai -mcelBQ im® usaa apoelally 
umdntft ^mp luiigtt^ smt Mo^yoatia^y fllagia m&iaos^fsm 
SassS^S^* f«ima to vsri' I t hae INJAH re^ortafi 
that ismaiatlm loa^^s the pam^te p^^tiologloally loos activ'e 
aai l!aaaaologioall^ potasat* (1961) a«i3anatmt»5 tlie 
oaa potasoy ef i rmdia t t a irao«3iii« asaiaet 
in oalirea, 
l U f f m n t iseam^mtitm aa rvfasvsd to abcr/a 
(^aarXy iiictioataa th^ ^ o t that suitlbodlaa oasi iiidae«id tn 
animCla u^Uiil <m0 oS siaHioda Mt t^m lira xmrskm me 
alXovai to iirmdt m® a good iMmit; / i s 
pstJ^oad (llssliaeSi tafiad and dfialaoated notrntodo 
mtiTlsl® ra^eartwd to oftiia of laAtdnc; 
pvotaetiTa or iff^Dity ( 4 c ^ a r t t 
1940t il«elia«h jdijy^* 1975)« mt^ oaaaa l i i m wox^  ^ictmota 
flsdLXad to indaaa i m m l t ^ t Bp^md'a ocmp^at^ or teemplata 
adjovaat Mto bom mtm^yftlLy uaod along idLth antlgariic 
extmota rae«»t years < 'm^&mm 1962) • ilia i raeaiioa 
of in mi^^miG alattara too tikom to 
^ l o i t a prolifeam-^m of rotiotiXooKidothoaLlal in sdoa 
10 
mH gaia«B (J^attfor f t ^ t t MN^Ktoty (1966) 
t m t Hi© u m of ©oi^ ild-lo tli© 
0f pyoaaciiiij aatiboai.®® Uma teaeaiiiatiau 'ii© 
t©l0im1s state of -ii® iiost aaiijast a 
ti^atoito in goinaae®^  m^ inxiMmmm in part i-
©liar b®^ Tifieoipigoi as © csliiiioedi m^^ tm himdr^ds of 
srgore* I t me rn^f Intm of ' tis o^^tei^ 
•^mt Hio l l f® ofol'3 of tri© pamiittQf of mid 
palfeog^a^ty «fls?@ I t ap i^^a l a fllmAmmm im© 
mad I s e t t l l mdxAf tipm Hi© 
Isi Hood ar tlssu^st in ^ i t e of ihQ Mat Hio 
immsjltoXeilo tla© ocmgasiina* oftm 
t m a ^ ^ t < i e&a imr^iabX^tt Xxi OTd«r to 
m m m ^ ^ t f m^lof®^ tn aiisgsiQiid of 
stud iiif«eMcii« 
l a scat of eiroo natlgm Ims lio^ 
ttaea lissice i t s ?p«aity p l s ^ a m j o r ral© in sp-aoitlarltsr siiid 
tl.ms Isavs iutf^ase-Qd ^ m tte« to l a €10 btii^isiiiig 
mt lgo is in sjj^ia-a wsz^ a ( m ^ 
I'-vt^i mogt ot Hit Inves t l^ tc^a h»r© us«4 
ml In© mn tmns 'teo t)-© mst 
- 11 ^ 
Oatta^tf&ta)* f t bao I t e t biff«r»a 
eall»® satlgatts appoarsa t© te® ii^aetfl© aaa s l l 
wologlcBlly aemva rnrnm^^tic ^ o W a pr^iaat 
in Hi® an'ldlgtfi hmfx Hi® 
tdtib 0mm$ mi. meiwm m& 
^ w s i a o mm^Uv^ ( ^ m M mamm 
mm^rnik^ 1996%) • ll«sifiRr«r» IMP® to^nmiBtoirs 
yho foimd sK'^e^t m@t 
in ^my^m in OFf inlamd^ima. ihloif^ 
m3i Sliffiitos ima ^ttin 
iiowa^i^i t m e t l m hme to ^ 
^^fta m^gm in oortftin n^gmiogiosa a® 
f i ^ p i t l i i l e s t aa i BStt (.mi^ ^ 1961). 
In wmii daa«c! ^oitjm® ^mo^ma hm9 foaaa 
to effaetlT® speeifJt l a ma 
Sfpr ^f&tglcaa sma liMPiBi* If 16), 
W^Htliiilfi in mAmm ^ o r i a ® e^ yNmiia. 
\iiis to ss^st ®aa a^ft^Mv® ©ntlfiia i a 
ftasRtltm t@att in&LTmt Imsaaailtttlaa'^oii t®®ti » t l -
boa^ t««rtf t9dt« l ia^imo^f^almt tMmm^mtm^^h&m^n^ 
t i m t®stf tntm^meml t«at awllaia® tmt d^toctlo:; of a 
• ip • 
vasioty of paaresitlc aiaeeoe®. aac:^ ! of -me pyoosaertts hao 
ciaPtBiti li^ csr«snLt l lo i ta t img* Rot^orto on 
of la^osisnt t«stc oro ^om^mA 
rassiva otttrieouo atmi^sfaasds (i'OA) rese t lm he© baee 
»s«a hj imoMm^To ixi iJftf^e ©tuatu© m. ttsmsi® ^©aijmae ^ 
ps^m^tie iafe^jtloasw 'iSie t a ^ I s caio ef Itio aogt ostiiA'^ve 
tool3 of a l l l/amiaolfl^glo proe9<mrQ9» of datootin,^ low 
of aamK a^s.®® CBa.'fsi j^SsS^^t TOA psoooAir© ^ s 
for Uha f l r a t tim Introdiood by O^mry ^ 
US a SUrHi^ y ^nfecwattS imd mai f iod hf m ismUar 
Ko^^tM. m^ 
fiutt. aarf^n i^ Iho alM'^ le® of «lroSlla3Plaai8« 
SESSbSasflJia Hi® Imcdo m^ 
in nm of ?CA. ps^ooaarg in th# Iteot tSMit i t dittoed -^o 
of hoaoeytotroi>io oi? a a a ^ ^ e t l o aatitjody tfjit^ i s 
proaaood in in mut of h^a^iln^o 
Intoeticmi^ hmijo^ mpaMll t^ @f fladng to tleiiiea 
{Ogtlvi«i 1964)* U f a (t97l) •ttat I'GA p3roe«aasf® i s 
tli0 malt BmiSitiVQ tes t of aiid lm@ 
la^jortsat appllcsBttoii i a unoaq^ Xojp^ d ar^ag* Sie authoif 
' tmt -ilia wmad a sioat f m t l u l ar«& for dittirft 
Tmmtm aaa vwXd proviso imi^ortent omo^aenii^l 
i^ssmopattiolog^ imd rolatioiifshlp in paraslt io 
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n m n m t««t (Off) ime h^m ^dMy uaad 
ta of iMtmUms ia g«mml and 
t l l m f M tnt9oUmo in par t i oOttr iootoaiag bom immm md 
m i m l nXtirSMmB* Cff me bmm m e ^ ^ m ^ l f in 
nmi^&o infttotlima ( j g l aa^t 19441 Hldlii^f 19^1 aouXab t^ 
19611 19041 m t ^ ^ f 19^? 'SEBaal^ a jbJ 19691 sahnsr, 
1974) • Cff ha® ti#«a snor t ed to i8»0oiflo aa i a€iisitlv« tool 
of oc^ loaoi t f l ^ g e a t l b a ^ (Has Hooff 1934i i tord 
ima fssaii ^ t 1^501 f a t f e t 1964)* (1971) Itmt 
Cf l a <ai0 of -ti© v^aBt l lo 
in gflUflsnattst and ie ts&at atmaiir^sdS 
I^rooipi^bs. ImQ liocia for & variety 
of iarjtmologioell iiwdtftlpitlfms* ims txMii r ^ o r t e d to 
ma^Hu: Qi tilm^^iaX iufooUms iOk&ln^ mid aatifa^* 
l^^^f 1961), Oildsrtstm ^ (1944a) 
roporfeod %mt #19 t^et Md a s ^ e l t l - ^ t ^ ei^ml ^ oiid Im^o? 
I t e the i a t m M a a l teflft* md ^intiiaiM ( u t H i a U ' v t 
r«t«tlte &&m t r m patients and i u t ^ t o d cat t le , 
/la^aa sad iJBWpgad (1956) tioed ^le s>2W!l|>itln toet 4a a ia^oa is 
<if tfichlnogls, rsj^orted I t to Im atiitaiae l« t less 
• 14 • 
ImsmoMtSa^m t^jjt bosEi i f^or t td to b® highly 
m^f. tm^lmit tssol f w ais^osAa of m^'S v^mai^^e 
lnf9«fMc»id# "^ ts® iK. or tim aiacr.tidei 
for Iho f i r o t tia@ ma by ^^ efclegr and 
l^l-iiosw® (1953) t ''^ohttsaoiiy f 195S), "Sh© pwicotoe posralto 
owpeMim ©ad idmllSiaRtloa ©f mslooa natigaas end 
m^'^&Lm In mteiow j^ dsetaip®^ to ^ttxm iM 
Kaawj aaa Uauiisi < 1956) um^ IS19 doaUe m^fMeAm 
in cdo t ^ mm^e^m^^e of t r lob^^e ls . 
haa ap^porttd to «jm«itiv« < caipi^aatsirt 
H i m ayo e ^ ^ O . mjf® of dsaoiistsmtlm of isssBmlt^ in 
&sjd2aaX hoat a^iainet a glTdi^  poxttslt** Ono Qt tli« bdst aelSioas 
©f daaoBgtmtloii I 3 aMl i ty of tli® liost ^ r e s i s t yerliifgetlor* 
lha hQSi^cwia p&mslt@ii ^^ffoets of iaaBai'^ eai^jpossed isy 
Hi^ h©3t tsptm jsmm^Ato 011 iafoo't^.^mt l^im^i not 
's^iei to d^&lht iBiitMttm of rpwttit 
•md t^ t a r l t ^ t l^ocrjp i^ao la .Jttveffill© produetlfmt etHndisa^ 
t t m of r ^ j o ^ a ooaMtKm* 'Hdi airoot 
of ifsaorsiV bocis a^ismstisstad In a misbar of 
naoBtoao liifmotion©, "^ o^ aaa ^iflmstswa ( ^ 1 ) 
have lhat c^ildlcfliia m m to muQ 
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to dbeCilmB'9 r^intmiAm a t t m ^ mmiS^  and 
ver® to eXl wome of Hi® t««t tiaeia&ity 
in cAti<^«ae a^djast had h^m i^i^orM 
f&r 4 iHMiss te saicmlit* i im asivftstmt 1961), In 
oae^or srttidy «ielt « rometov^r l a idds aaS haa 
x^ i^^ orted to dwaiLep talloidng pxisuix'^  iafoetiosi idlti 
^Bflygi^lgjl, IMlii; tbo lafootleQ 9ia« 
pami^t t Hid naiiwdle ooaoldmlal* in 
f U M l 90imtii eadl veta teirte fts mi^oirad -lo ooatana wemp 
(Stttll, 19291 f^ lwnwPtt 1955f Scsttli^ yf 1957). «ajUslQBtl€ti 
of tatsm i t i^ vat Alt ia«m«i ot 
ih& iiO0t an pirnmkmmm m&^vt sad iiiaXs 
f 1049) tSmt a iNMOlt of l8i9sa»« •ffeets 
^ m a tm x^dnfaeldm in Mea foma i» ba 
tmlaa om^teisiiia imm mW^a m& mmto of lawma 
paraaMEit la liia fan* aeiad ba attcibutad to 
tSia laaa of f^uadlty la i&a faaaaiao* 
Brldeaeaa ai^ also availalala la^oata tlmt imam 
aire oos^stmlA'VfiL^ m£9§ I t mt oosj^etal.^ papatao^ 
a ^ l a a t aaeoadase^ lafaetlQiit and dsaaga tea l a 
lasa a«r«ra* liatfa < 1965) ooc^arad lha dona to l£ia 
livar aad limga af |gula«a i^ge and m m t a Aaaagiy 
lufaatlon In ifaiil,staat and mlasls* Ha octie^ ltidad 
tiiat Hia amgaa maad ti^ r Hia paz«aita la 'tia XiiraP and 
m ^ m 
In mAti^t w m QmgieamM.rtiiy usicih itmt 
of na»»3ml«tat issrotxp* Mfi grontor of o^lular 
s w m o ^ vstt o%««apr«a tn iPHiigtBiit gsranp* l^ oamio in ^ ^ 
Itrm vfTo foimd to bo in f lme^ov^ o ^ l e m 
ooo ino^ l s i X^g^ooyteof m& aEtom l^mgoii* tn 
mo^tst otafly f«wB»l jgl < 1972) H&at fitooag 
in imlmXfi ooolS oouf^nMl a^ilsist 
^ ^m^oiiiaticaa* vaoolmtod cmlsuasf ^ogr r^ponodi* !iad 
i&^i£loeititl.jr loiMT ^ooal XasPvcdL oomit e^d l^ttor vo l^t 
emtrol groups* 
ara aXoo ovalial&o tii&t 'tio 
p r imfy of mAml& to tLlj&xM ^mo mm^ iho hoots 
to d»ilXQ»go ooocmaRTy Infootiocw aoott isad ilaotoald 
(19&1)f tiaod^ JBOld a&a soott Ct9^3) in a o«ttioo of msp«aAmmU 
s^ owod that oottoa T&te &o(|uirod S^aattiit;^ o / p i n ^ 
oaMa^ fonoidng psissai^ iafoetlGiip md mist immAtsf pomlotod 
for met or tyo ^ ^ pviM&ips^ ttffoets of imsi^t^r al^io^ 
by Itiooo m t s m mom^^ MP^  of <^0 pamattiMi ^iro 
( D a ro^ot icn ii^ mmStm of xmma to ^Sluiro ^rovth of 
l e r ^ stagoo or to doiath of ij^ems (11) a 
gernm m t 0 votsiNlatlm, iJoaag (1964) Hie (3tog® 
pravlottiily oa^ood to a lo romar lao of mgof i l aa^ Inaaooa Hio 
foxaatlon of osxtlbodios ^iioli holpod to dootroy 'Sio !aloroflX&rie@ 
01:1 oaalnlstotlcask. aii^Xosiy in tsao-ISior stady ^ 
• 1? • 
(1972) Hmt aaaiirfli prmimiS.^ w o ^ to 
l a r m t hmrn^ mutm^Wf ^ ^iMlfm* iafootlTo 
mfttfr ^ s ^ o t i e immmUmtLtKi* f h i s ma niani* 
fent^ft W ^^ iM mppmxmm of esiwwilM^&zm i^csmflXetlae 
in mocdattttfi gvixip m e^apaared to ecsitrt^ g m p t aad ihe 
of mfe l/lOU^ of those of omtroi 
lusvo ^ e l d m S fo^ a Xcmg timo as a 
giroat soouxgo ^ wsklxKS imd incnsaia^ a i s ^ i m * Mmoliro 
^ i c h ^Hoirod Xat^r pvovidoS Hid poas&MXtty 
of omWi Ifto Ifi© c^gt^ oeAa 
oc«!?ii^cr4.2r usoa ae ©n-ftfllsirl®!. a^^to mem 
disrate < tt^) • thiaootaraaisia^ aotiimt 
past 4ooadM haa a^pl^st 
a of fliaariaX isitaotlQeia and imn a sata of 
and propli^aotlo ina«aa asiQiig mst 
disoQiparad ao Xt £0 r«porlad to affaotlira m aioro* 
nxaariaa of i^asteBSmt IfHHllfl a t t e l i 
Qiffg;!, CBuroh aad A^bamf al** 'Baylo? 
Tasryt i960; /^ tuaan and IlatazajM^ 19?3t fUs^^ua jbI JbU» 
« dmtg has »aad not otas" in Xaliomtoyy ts ia la 
and in^vt&xetX proj^^xia ^t alga s*aooim<&dad in mas tffmiamt 
of Ijuoan filaxlaaaa omaad hy and itttdiggge^a in ondariio 
focA Cfam^t 19^1 Itoxnar md B ^ l aaadeateit 1964) • 
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l i e drug would hm^ bs^a a li; f i l a r i a l tJif^otioiie 
prwiddd i t iiot hiwo certain fHaa^ji tages v i s . , 
(1) i t l a affective only a;:5alast nlorofHarla© and tliat too 
for a mort period (11) i t s sidi^-roactloiis in mii^j huns-ii 
infootiojis. Oiarry ( r g p o r t ^ iiio cteug to be hii^^ly 
efflcaclcu© in otic^iocospcia^st and; ihe use of 
osloua to cGatrol Iho aide offectcs* .Jalts? 
^ < 19T5) rocoraissaded tiis ussa of ^m in f l la r las la t ao 
chaayost boat druijt in a siodlfled form, 
C5U triors reported l^iat tb© cosBMn fjolt aodicat«d vdth DVIG alnl-. 
Hdaad tiiQ cddQ raBottoaia oowaad by ItiQ drug and prwod to bo 
rapid md off ic iaxt agmt for Hjq treatfaent of f l l a r l a s l s . 
fjoiaa of t-io nOiPttVQ vnlwes of has led to aany 
liiVQstliPtora to lajrid out a drug ©juld b© effective mi 
bolh aAilt wonis md mlcroflliiriat; a aii^siiii oodluni ;ia3 boai 
found to bo effective cm Hie talorofllarlae and aault of 
Cndiooorcfi volvulua (Brudi tmd Ajuhbim, 19511 aik©» t96Bf), 
But tho ifTtowod lK?xicit3^ ajfid oeuood ooapXlmtlcna '^e to 
Qscfollatlve dsraat l t l s Hoof 1947). :,5<jveral i iwo^ 
tle^1«>r0 hav0 raooKn^fided igi® oorabla®d uso of auirsaln with T^ :^  
to have s ^ a r g l s t l c action, Ifeirc^ aad Ashteim (1951) r^iortad 
^lat the c<M3bln0d ua© of Hiq t j o dru<3® tecaa^t imadlGte sffoct 
In moboc&rdfi&lQ, 
MioihoT drug iJol. W Introaaoed by £^©dhalia and d® 
(1959)« Diokoraoa and ISioapaon (1966) recosm^ided i:ii© us© 
^^  tor -me man t r m t a m t of tLXmitM^ei^  ^ s y 
1ii« teg to be e#da8t woma 
U-ltle aoti«i m alo3PofllR»l»«» ^ e tea ^ ^ a mwpow -maflffa* 
pflQitle indioe againdt v&m iM eaaS oliao pvoaaee^ 
cKsrftgin iina had aioo oftewo 
ai^e^t t i l feUoidiig Hie ooe of MoL* in 
end ImssiaoOlo a ^ now polimt dbeuga b^dng 
ooimosily uaod as a tsvoed iii a mriot i ' 
of Sj%f9otlm@ (mtonpont j i l • 
llid imm t^irlQd aipiast UlArlol iiom® meSi m 
aaeg^ii ( mam m^ llatmJaKlt 1973) » vaiehaaMjgia 
iBflOT^ (iciiaffii l ^ t 1973)• jatOa A iO*iiQl€ihm 
1974) f Iff^ffrfi ,t | jjiTf 'K}71) oxnl 
stiowoS Of &ZtmtLvm%mh th^ azug q^ite 
pieml^nt^ in k iUiae ^ ^ McspofUjislae ae iitea.! as aaolt 
yomB in Mmuior^ M a l a m lorlmm md mta wilh "^f^iyjift 
^ ^ L l toaoa^^^ J(L«0 19711 'Mmm md h»iamjmg 
1973) • 7mm ma riatajsa^ C1973) oos^a^ed ^ e affloacy of 
vith iu ftirfflfi'tf infoomon miC S&ma 
^mer M j ^ Xt (n^iiMtod a 'jdili Ififi?^ of 
ftetivlty against tsiorofHaiPlaa aad aaKa.-! vioma. ^ 'faots 
miiiimm md obtalii^i onl^ at a vary di^ao* oxici 
Lai (1973) affloao.j cf Xavoi^i^oio i s viupiiapaglfi 
• so • 
tjg l^gnlH i^i inf^otlon ema fonna n ^ t a iDse of 120 tag ibs f ^ o i ^ 
to a rdatieleim in me^^ of 
In patlQiit mmo fiAiailaF te tho^t ullli Bi^ 
a t Itiio ptmmed ^ hQ ^ 
of pemsito* ^fu^mgiiig s^oiltf} liisvo alaft 
in mid iSMlSSBBB ^^walas 
O^^mttiem j l i ail* ^ iN^QVttd Hio 
ot xi0o^%oma in MMstStMik telCTtrtl «o»9 
vl-m no toxio -^footo to ISio ^aK^^t sp^tcan* Ulc« 
aossftai m^ rmA'ttin^* 
HAmmUmmddt rnmxrn imn htm »i|>ort0a ^ hem 
•ffoomve tag in ^stm^smt of oasJLiio ii«artifosei ^Maoo. iSio 
dxng latvodiooa Otto md l a w (1947)* o f f o ^ 
tiT«a««« of iti# dstig fto ^ fllLttfiold bus dffaaaatmtod 
til m i^a i f t g l i l l i i l t t l l inf^otloa M m ^foe t lvo on tiolh aaolt 
vos® Mil Misrofilfixlab^ 
(1971) mdo a mtmiiJ^m of 
aMalw? of flatllili;flia ©gmts aanoi^ lmmsiiml9f 
hf^msj fwaooBOfliOK i^o piFflaww^o e l t m t t t 
Aipiixist iMtmUmi Ui 
o^lORliphfitlo oar^iE^lo-liomolh^ plp^isime 
• 2t • 
stlcsretlSAiiciLdttl m aolii^t^ 
ed^Xay oauoeS DM!* <zi«pnpm) mg ^Xm 
to lio •ffeoti'VQ m npmwm 
mlSai&Msi&Hiea Mmsii.&eik& ma ytmm 
m as m& adiXt mrnm 
o ^ o r aiugs Mve aloo ticNid in tilmlBX 
extern to* lu t '^isir 
i^effdOtaiTd 07 Kio toade <lltid«hi«it l^ senralaer ^ f97li 
1972)* mni^ iaX MlOU <197^ J^^s^ortod 
phsio^ oraicmio iMStd ma aXao an «tf«otlir« 
isa sik'b^otfrvi i d t i »o ftppaapgat idLd« 
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Adslt voms of tiQ-te^ JEfc83El,» o^^aiatd tros 
Qcprit^ of ittt«r teffaioi^ 
%ioam8 ooIl«s-M l a pti^risl^ogl^ii^ aAlin«f 
iNff* iffikihod eormX tlmee to rioor* «gitin&«eo« fsftoap 
to tsm&ai^arit irortf to a» i n m t m ^ mtia>m 
tBl»od a t 57®c. 
v^iito v ^ o nsod as ISio t«8t anitial* "V 
Ixri^ iix tHo ^ ^ l y r ^ oare tsk«a to pstmmt 
a l l «9Ct«iziia iafoetlOK^s* umils^a ill tti« 
si«it8 i««rQ a l ^ t t t of m e ago g m p fotd 
latitM.i»stiai«it of infiotloin 
of me mdo wlm Xa^ MPOtosy* A fino 
Inois lm mn mA^M liodf i«a3. of mmm^f t^MnwA fe to aad 
woi^o lioro oli^poS ijrito Hio pmitmmX At tixo 
of mspmeinmt Hio op<niiii! has md 
aes'^mdn oolut&cm was appXlo^ looaXX;/* m t o ixioculatod 
in MRS? coatimod hmX^St md ao intomol traftt»«at 
uas g l v ^ to 'titfia* 
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III order to aaoosB tiie oataiaidraimt of infootion ciid 
lm(3l of nlC3?otlla3fB03lG laool aaiiplea o.f iiifectod m t s woro 
takcfi re^arlj^ at G - 3 i-'.lU 'ilhe quaatit;/ of laloodt aluoyo 
raaiataiaodf ims 'mm 1 m"^ . 'Sia blood® r^edlly obtalnod by 
acWisrUij tiio tip of tiie tail» was oa^ JolXod ovor ^iclo nnc 
aryliirocytea wore l^so^ "by adaini-j 3-3 drops of tUstillod 
vjator. nicrotllfiriol oouait iiaQ dono uRd«r Iho oicroscope. 
iliorofllarla positive Klood msusoa in a l l liie 
OT?timl limmltsln- dcmt 
In ormr -bo flna out ikio optlml of tsio ix'?.rcf3itof 
VC11I0U.S test <3o©q3 of worsis roiiglag trm of bol^ i oejcea 
wer@ loplaiitefl lii a imnbs® of rats* I t yso ofeaaxvod -eiat wom 
Uirdesi of aora tiimi 5 lG<i to early apjsoGEmiOo of miorc-fllarlao 
x^ rciGsi^ od patmt period. JJut thej^ ' ehow0<i groat 
and lit!iltaticai3 ao mortality mto cmcsi,-^  mto iiao liicronoQd 
An optliaal dOQo yas taken as -trnt c3gi© ^ i d i .••p'3'e 
loag aaratiosLi of oicroillaraQnla» short latent porlod. and low 
aortslity unms rats, 'l^ irm fsraalo m& tuo nale vomo wore 
fomid to bo idaol oomMnatloti ona wao adopted as on optlnnl 
dooe iii various a:q:>(setnaiit9. 
Part A 
mmmm 
I . Qw^^m 
Edai^mad to i n t o o t l ^ s id aaaoifMteA ^ a xmaW ef 
ttfR r^^  B>v«308t i o Hid fibaiift in the f&zsod «3L«i«fit6 
of M e a c^dOiHe dmmot^i^ 
i s t i o of a ymsttkmlnx i i ^ t m ^ m ^ d i i s W&m ia c m ^ ^ o n 
with HaSlagd in d l a ^ i i s of a a iMsa* aactaiifllTa 
litaaiod have b ^ mdo m H^da 1x»t 
i a f e e t l m s iiltti niG3P0)»#a ^^^wom ^etmtH^m* 
t i i r^^ t l i t t l e atoxic Itaa ^ e m 
imfoetltma* viixioue IsnroatLpi^a bssvo v^or toa 'vasldd 
oyti@ reapcuo® iii iafootiaaa* 
His proatut tm ^^ayti iafooticm in %iliito 
h&& ^ m in ordm to a m r t a i i i 3.<iiQo^rtio ot^ingoo 
iMcii m f provida a infoxiisitioiu 
ilAysaXAI.3 AID 
mffav«i t la l laood oount %Ae oaifviaa oat in 50 infoetod 
mta» EefiBXay o<mt me aad® v r m j day on a l l ra ta fiaf a 
pgflfiod of O70r tijo nomlhs* SXood ^ a obtEdnofi by 
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tmmSai^ tlid u p of tai l* atnising of tli« Mood mmx 
\m,9 laado ^ ^ sWn* A oli^lo aiffoswltfla o m t of 
jifiiatropin 9» l^i3phooyt99» @06ia0|iiiU»i mao^^m 
plills %eG mm* l^taX liiaicKioyto oomit m e ziot w z i o f i out 
hoaoo Iho stuay iml^ f dosila ullh Ifio ip^atlve in 
loQooe^fto m ^ O Q . A sliapl® eowcat (m»C) w i s 
ft! no ouzTid^ oat in A of noxM Xftts s ^ o d 
o c t r o i t smd csromno of dstta ^ias tokoa* 
In ordo? to am&m l^o l«Frol of aurlng 
t^o ooaspso of Infsotlout Mood of tho iiifoGtod apato 
um<s cilflo s t wookl;^  Int^rol^o itio posH o^d unt i l 
of 'lie ^uantlt^ of liSLoodt alw^^e 
« 
£>001 1 im « iho Mood ufto oa^oUod ovor the 
©lia® aaa mfptimo'^tm l^sod ^ mCMm M drcfps of 
aiatlXlod yat^* ^iiozotll&ylia ooimt m9 mdmp iho 
Mierofl3^axl8o appoared In tho Mood oiraXaHcm 
of a l l m t o wllh a lat«iit poriod of dayo, m® taiiaJofllarlal 
oooat fljbowod n omsistmcty of V5 to psgrtod, Fxm aad 
popolatitm atairtod Inormalnig* in Hie and 
4tli mierofllaslao voro fOuiid to mfix^rsm in tilood 
IftMm. ItowPiBftor t t Ktnrtod a^iilinla^ yl^i © l i ^ t fluotoatioa® 
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flKia h i ^ to lov* omaitKm rosolnod Qonstant in almost 
a l l m t 9 vesla t ims. ' t imf i l i iv lae in 
taooa oiroulati<m rmi^lng 9-10 tfooica* fha aoadaaia sderoti lajiai 
lang® ma found to aad an ftgura of 2%/ms? of 
blooa cmmo 1). 
fliQ diff«r«atial laueoeyt^i ooimts on oaatrol m t s 
m tm mm^^QB the foiloiijing <a t ^ c s i l noroRl ooaat®), 
L ^ h o c r t s s 46»tO| Avmga 
!f«Jt3Pophilo 23-415 • 
rloataopMl© 3-41 
Moaooytoa 1- 5i • 3»0f; 
B®0ophilB (V II « 
Ijlood oouats of Hi© rata intooted with aatayl,^ eaawri 
afiowad liiat tbsoo rfiorply raaotad yith th is f i l a r i a l vom^ 
tio(]ilta obtaineci ar^ fal&« If end tbo arosaga fliiaras 
of laaooo^a xmtios ara praaaatad togathar wiiti HdorofiiaiAasiia, 
no siotiead tu ma I at waclc of i n i t i a l ii^faotloii 
«i;oapt in two ra t s in anaoslnoi^iilia otisatvad in tha 
panphaml 'ailoo<5 circulatlcsi. and Mmk a«ateophil8 
8l»rtad iaer^sinj i ©nd rendaad i t s tmjdmm hy 3rd md 41h waek^ 
sEad tJiareGftaar dadinad to aonaal vmig^ with siligtet fXuetaationa. 
By 3rd vmk aoslnophila atartad inarer^eing arid roaohad i t s 
m^^mm by 4'tti waek and daalinad* But avoti a f t a r i t a 
doolinaf dagraa of aoalnophilia - 10»6) mb© ssaintaiaad 
• 27 • 
for two aore ?la?at 5-7 mekQ l^mpbocytm a 
gmdoal after -tie doollno mi rmd^od tt& mtLmm 
by 7'Ui W9«k« mad ihm to iiormX l l is l t sumgo* voglno* 
phi l lc imxlm varied wtl^i -Siq Indiviattal aaljaal* In Kio»t of 
t^ i© iflats ©ojiliiopiiilic m^msL wasp® ©lJliaia®d air lag 
period in Oiloh smsdssia nilorotllarlaX omamtrntLm 
m s noted lii Mood* aut in f«w m m a aaadaiim eoslnophillo 
respmee ma observed durlnii tmd 6lli weolze* % Iho md of 
tOtli weskf a l l liie ^ e e t ^ e o of leueooyte® laeatlotied oma© to 
noraal l i ia l ts C^lflLa U al{|tire 
lonocytes and baaotjhiis ihrou^oiit It tfeotim in a l l 
t a t s did liot mi^ apprei^aiae diaage* the r^ito eaaisiiiifld 
for a period of over two ac^iitis eliowed aore or leae mxiQ pattom 
oi' reapt^^sfe i n tho biood* In a l l oasea leiieooytio i^esi/Qaso wl-tli 
ro jEtrda to aeatrophiiiit aoeiiiopiiile tmd l3fEi|>hoo^e0 imo bean 
laore neutro-piiilo rose iso end I'jm^ioo-^tm 
f e l l to 'it^atlan^ l^phooytee increa®ed to m& 
neutropMls ( ^ e to T a^ie "^ere wee a revoreol aedtaxdsa 
pereietia^ in the proporttmi of lieatroimilo arid Ijsaphoc^ftea yhidi 
beoEtmo !3ore oaxked td-^ tbe be^^oing of 5rd veeis: imd con t imed 
t i l l weok f m a the i a i t i a i in fec^oa ( t ) . 
s 
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-1. leucocYtp r-, 
» 29 * 
•lliiou:^! d l f fa r so^a l laiacocyto oouat < "t^ O of n o ? ^ 
TBtn VGtr'ta^  -froia to tha fuiimlf 
fli?;T08 n ^ e found tc- ba In aeoorteico wltS^  l^ toei© 
octrlior worfe:©? Ilka Vten faia^m (1936). 
T1.C of infooted mta intUoated pooitivo In 
1^0 in i t i a l 0tago ^im^e la^ l ia l f leaa t wsapt la two 
i?atQ i a Mtfc® oatlirQl^ a'^omt* iMc^ i a portod 
of ©iKioigJUioplailla appoars to fee a n«i»qp«olfle 
In al-.'iost a l l oas0a th© ralorottlayi^® appmr^ l^i blood 
ciroulatlo£i oftcsr a latent p ^ o d of mo A ijmdual r ise 
In aflutrop ii la tvm atia wool^  t i l l 4tli woflfe o^la ino l ^ t t^ ^oao 
being plmgooyldc In rsatarQ t l ^ s t moMllasd c^lloi tney oo'ao 
lato aoticaa In graator iiutal3«*r to ygpal ttie iJivaOtriii jalorofllarlae 
auiniii^ «arly phao® of lafoctlc^. A sAsillar otm^xvtitlosx has also 
ir^ortod in oaoe of Toaeoo^ in^  SBBlS lafootlcii in laioo mid 
amkejro ( Mnmm§ t96<?). 
-jo^opJiila liicrmm^ Hi© 3rd nnd rm^io^ I t a 
aajlomi 'Uy to 6tii .An lasriaaso In aosdiiophila Ma 
aloo b^flti in lasai gaffaa?inii .froca tmohoo^snslasia 
aala:^! iafoctiaa CMarlll ©tit! 1945-5 SucSil^ y asd 
ijha3?teiit 1961)» I t ima hem foimd aft«t ita deollne 
-50-
a f t « r eoalaopiills nm&e r m c h ^ "to ao iml l l a i t t iiut 
a oc$i@t8&t 10¥ gmSe <ioglaophllia p s r^a t ed for two t^oro 
1!h0 i>0ralstaac® of oosdiiepiiilia a t 10¥«r for oertoln 
P0rio<!o t^ -^ t 1)© to Hha raloae© of aabstaiiodo tern d«ad 
%>orfn8t l a rmo aa^! iha/iv a0ta'bolit»s In tH;© :aoat# Vmi ;?<K30r0rA 
Biassru (1969) rffportafi ahronio ©osiao-phllla lii rat®t 
•io© sad njoi'iiSQsrs foiiowiji^ mksMsLm^ 
oaaia Ijsfeotlcgiat caid wiiia'i p«ralat«d for a loiig t iaa qvoq 
Rftor It© daoliaao froia Hi© madaua p«ak. OI0K1 ana scliults 
(1965) attrtbuteel r lao and of Ui . juiiiea 
plga fonowiag f0:5£00am oeHoia i i i footlm to the <|iialitativ@ or 
qiiiantitatlve oljMigo lii motq au'^gga* 'ilio iiiaMlit^f of hoat 
to iio^ir® res ls tmeo to ii«siatoa« lnf®3tloaa hao b^aa oorji'olatQd 
%rf.'ti s ralat lvoly poor ©o^riOi>!illlo respouae ("'^ifter jai 
i960), '^icj r^^ported vjcsttiiopiilli© tn cjalvoc snis-rl-* 
M o t ^ ^ l u a lafectLoa la ooatrrist tc low soc?lnor>UlXic 
recponse of th®©© wl-lh ^mee ol l i i lo^ a^ T'-P't®^ ©* 
viai lar lafoiNaaco Jme ^©ca mdo by (nSS?) In nl^e Infooteel 
a al l#it Inoroioo froa to 
woaka fma ihm eeae to iiorml l i ^ t rang®, (1969) has 
ooiioluaoa Itiat ill mia prl!3at«t ly^hoo^ea (jm6 oogLnophlle) 
tak© part In tho proAiotioii of mitl^aiea atid aid in th© di&r^op-
f^ QSit of ragAs'tuioa to iJivadiag '^ oxooax;^  qtiaia Xarvmo. Con'oaui-. 
ting ^looe £&ot0 i t appaarod tiiat (and ©oaliioynils) 
• 3 1 -
a A ^ t ho aiain^j In rsjacma ot siiapofilaiias tvm Ih© ^ood 
tfilclRg ?ayt ixx hoat ' s defoae^ 'l<moeyt«» Rnd 
iMifOphila no approdalAQ ohaiiij© la o i l oasds* 
Harts mid Vaii (1943), Jo® < 19-62) t r iad to oatamieh 
a relatloaaUp b^tvom tha ai^paaraiioa of troptcsssi ©ogiiiovjhllia 
oaa !3ieroflla»i«i>laf isad r©po3rt«d Hi® t rop i c^ ^osliiovjliilltt 
da tod nlext^fllarlae* OalXlard (1954) ri^captfa ^ t Uie 
po2?ioMcity of -tie sdcspofllariss ta tho laood haiS no lailu«ioe on 
th® varlatlotis of ooaiaoijhil "JoBUi and d i s t a t o ^ t l o n 
of naalt \ioif3Q M j ^ t hiiV0 to ©oalaopi-iiliat tsm^tlnQQ 
r^aultln;'; into tha ©oelnopMllc abgooas.aucficloy and i^mrtsm 
(1961) ropoytea Hiat i n px^ doaao© of liif^ de/ppoa of 
clr^sil-atia.? (loaliiOjiMls lii ittmi to Ugtt^ Aa gi^ alE^ 'A. olcro-
dlar ta® aot praeoat in tbis blood* 'ilia autiiora attrilKited 
i t &m m (1964) ••iiile wojEkiiig cm t^ie 
!3i«rofiX&m0Giia in doga tb&t a hi^i t l t ^ ot oiitLbo&l&B 
ill host VAB probatily raq^joajjitaa for tbo abscKioa o^ i3ioro-
ftlam0E3l8 in soa® f i l a r i a l aie^asQa* 
?0ry aidal ©iid i^aagua© (1972) vosl^ ii,;!^  <m 
lafsotlaia in iiorrml t52id sitiosirma hosts, 
oh&0XVQd a l2ior«aee of aoaiiio^ilia ija th© sjatusred hootf 
oaQ linked -gi© flwetuatitme in lha ralorofilarial toalt^ vi-Hi 
th® di'^ ii^ ja© lii ti)© Qoadao-plill cyxmta. '-hoy alspo oboarvod 
«0aiiJ0T?hlXla in al»io»3al liOste^ la tts® praomt olaof 
th© hii^est !aicpo«tla«tal toilty la Ihe moea of Infootod 
m t a ^mmlXy ooi&oiaed 'oiith Ihe p«rioa of f^aat^st voefliso* 
i M l l e 7d8poae«i l o & oXmr in^oat loa ttrnt n oorralQ* 
tlon 99d.9t botv^m Ih® appoerano^ of in 
laood and ooalnophilft. 
XI, mmmi 
ipwimum 
•. •erua protalii® aro tirportseat aooso© of rmiifeetGtic'ii of 
Eu infdot la i , Altomtiotia in aesua p*ot«iltta proecet a dl&ifiostlo 
tool for varloua j^aragsltic Cbajities In ooiiura s>yotslae 
I>artlouilarly %n ooaptaln fmetlcm® of ^^^oliiiia hme h^m uaetl as 
mi liidie* of a ap^seiflo iarsttiiologloBl ViVt^itg aad 
(Xlv«iMi<3»ssaloa (1945)» (1951) (Jirecm^ attri 'jutod n\Q 
isiGTmm of Y •^oljuXiii la mtit&tn cma mn follovdiv]; 
galf|allQ iafeeticffi to aattboay proaaoiam. Ineawse of ^ -i-^otm-
11a m^&r Hian y -glot«l ln has r0po3ft«<3 ^ 
(1955) r a t s lafootod idlii tit-dfooflt»on/g.viaa aajsts* .v-sisi-Mtliri 
fma ijioott (1961) raported tbat 
w^e tfio faotora fomd alwatsd in ^iiito mt© iaf@ot«d 
LitOQOiiQigea QE^liiil* end 'etildi protootod 1ti«Ei l*oa infootlai* 
e^^ roiSEa lavoslA^itora attrl t jatod lha 
Qooos^Kmlod h^yQoX^mtnmdm oondltim l a lufootiotis 
Gc a of livoy ljiv0lv«aait or latoptlnal aaoBiS® 
194^ 196^8 iilngh j i f l l , . 1972) • 
above rewoalo a flaot that no ^ o o i f l c study 
regardias tJie 3«a?ua protaiii dianges follouiat^ ^iatarla 
» 34 * 
infaetion has! beat done* with "t£\ls vlaw tho preoon't v&tk hao 
undertiyisaia to Una out (tisng^o sctf^oi prot«lns foixoyini; 
inaueed satar^a oagvi in^eoHcm* 
MiMMiUmjmKM 
mmm p v o t ^ oiiasig®© went ^luSlodi In Infectod 
rat© and t m eoatrol Hvt moss® ware iapIiufittA 
into 131© peaeltmaBl m-vit/ oi mtu . In cositrol r e t s no 
yoro® iTiplssntodt ciilf a Urio iiieiglGa %a@ In ifia 
boa J vjaXl at l tcho^ latooted m t s wer© divia©^ into 
stBdy coatimea for t«o imnlSiiQm rcit© o^upe 
gaeriflOQc! a t weakly i^torvmlot aad Mood oell®ct«<3 
oali^' b j OQTs^ ao pMncture, Blood tbu© oollactsd was aliowofi t© 
d o t e t roots tssmp^tur© for mi hour oad tbaa trrmaforred to a 
v^frX^m&iitiT* 'Oio srnzu^ y^^ f inal ly 0ai>amt«d eo^trl^iglii^ 
t^io tJlood a t 3000 rpa for tO aliiutea. l>rot®ln m ^ y e l e 
wao mxtiodL out imiodlatol.^* 
.^antltatlTa ciTialysis of ^ t a l o^ aeua p r o t ^ osraa 
altjuaiij was oartlod out by m® loioMa •Ssiurot taat* dase r lM 
woottoa (1964), Sorua gloljolla m s hy ^btmetliKi 
Iho iroXues of a l t o l n fro^u total pret t ln , for qualitcitiva 
enialy^ot olootrophorocite on -tiio meiSiOf® 
dQnorlboa by Bor^liaa (1966) yllh llttOL® niocEf^^mtions was tiaecU 
» -
All were aaalyaed m syotrooics horl^«it6l <&octPOm 
phor«3&9 apimjpatusj. tjarMlsona buffer (pi! • vas ueod, 
t'?. hot lUfoo o g ^ golutiosif In I m r M ^ o t u f f ^ 
(pH m 0.6), was Imf^^a cjf^ ar ^orogeop® ali^e©. iticii Itie a i^sr 
was Isnrd, s gpKill pioea of wiiatesii fllt«ap !iO. 1 g^rlaa 
0,1 35 1 ea) 1*1© 9oak«a iii th« 0«02 tal mem^ and applied on 
j^Liaa towards ill® no^ptlve «id a t A c t i o n of l /3 and 
Itie dlia«s ssabjooted to 200 vol ts (20-30 m) for 
^ In ^ootroFhores&s api^asattis* Aftoar xuiinlng» the 
alidos vera toui^ out frota appamtuof arid fixed in pure 
ootlimiol for 10 • 15 ?aliiut«s« J^ ter , ISioso were ©taiaed ir; 
0.5 ' AEddosctiware 10B ©olutloii tor 15 aimtes» After gtBiril:i3» 
the ^ i d e e wore wa^ed Ihroe ctaigeo of fuet^mnol^acotlo 
add-water ooluMon durlu.? a period of 10 • 15 'liiiutee in eeeh 
wBdi* Kadtiing solutimo were pr^jared in Ihree d i f fe r^ i t cs"^ 
QcsitSBtimie* slides w^e ^m put U|>slde dom m f i l t e r 
paper in die<^lled water to re^aove the ^coese of etaint 
Qtid to dicrtinguiai^ l^e varioiia t»nd!i« 
^ f t e r dr^iig* t^io oLicies wore placed in .jyetr^mios 
d<3aaltoaet«r for quali tat ive estiimtlaa of diffgrgnt fraetioiie 
of Q&mm protein* I t wsa oarried oat by tssicing optloal d«i:3ity 
readirigs frocj densitometer a t every mm laill laeter dietaiioo of 
tlie lalide* optical dsnelty roadinga were plotted on a /5rai>h 
- 36 ^ 
papsr ix^alast ^m ^etaaoe in 'Si^ j esr^a omr®?ed 
by flBoh fjpaotlm of offlroa protsln was a^soratsd by Oirnvdajt a 
p0»p®iaicuXar l ine fircn -SIQ ml loy to ihe tosg li2i®» aad ihm$ 
p0rcmtetgo a rm oovsred by 0adh. f taotlaa mo vork@4 out* 
•-Jiontltatlv© naQl;/0i0 for total aosUii pyotedn aad 
wo carried oat uatod 'Biuret taaltica* v^^ lah proved 
to be may smS idml for guoh 9st lmtim^ Sir©® t®st tubes 
mii£ed (teat)* 3 (.^aiik) and (steuaaard) were isnkmi^  0.2 sal 
of ma aspia?at#d iii tes t -tobe md :3a do up to 3 
addiiv-^  2.3 al dlattXio6 writers l a t es t tubes 3 ana o 5 
diot5.11o<3 waiter ntiu 3 -•il stanasird prctain ooluti'-m CO.5 g^i/ 
100 risl boviuo ollaioia) war© takm reog*actively. 5 iJiuret 
r m g m t m s added to aadi tub^ Sf taixed well and kt^ t iii a mtiSP 
batii 'ifiin-feiiiied a t 37° C ^ 10 ?2l»aites. .'M'tor cooliii^, ocni^ ara*! 
oolmra a t 540 r^a, "ctal ©erum protein yao ailmilstod as 
follows; 
<!» ^ U , 
rotal saruii protaln » ' x 0.5 x 15 ^ 1 0 0 al 
3 - B 
"She t o t ^ albujaia in aaamei viao carried cut by addlr^? 
0.5 ol. aarun» to 5.5 ^ of 28-'' sodium duli^ J.isito aoluticin in a 
10 sil o<mt*iiUge tube and saiact^ d by iaversioii. Added 1 of 
Tm^mtt stoop j^r^ ^d tuba cmd c®itn£U(t0d for 
10 ^^isatas. I t OGUaod preolijitate to aoparste as a 
• 57 • 
(il0O a t "^o liitisntetOQt \MX0 tSio 1196 of 10 oX tube 
rostricted the a i r and rodacad Itia daBatwsntlcaii ot 
aixwiliiuid Intarta^ee* 15ia /^otulln also was gaitly puehed dom 
Mi-^ i 1^ 10 tip of a plpotto and wll^drsw 3 of ttio sub-nataat 
layer.. oorjoantratic^i of a lbu rn WBS 1/12 of Itmt in ISie 
02l.^„ard 3OT2T3, 0,5 of Biuret raagmt yao add^di well 
and in a 57®C witsr ba^i for 10 rtlm*t9a. Aftm eoolirin 
Itio oola^rs a t 540 In mc^n allja-iin test t l i t e 
total pirotein testt 5 ^ of frtendBr^ protsln solutlori sjk"! 3 ra 
of diotille»1 wntcr (.'Uenlc) tcslcoa, altsatiln 
cr,laslo.te<! an felllcvs' 
arua mlbamin • —^ s 0»9 x 12 ^ 1 0 0 ai 
• B 
Anal^sdQ of Uia sa.octrophor9Qla data ocswarted to oonccK>-
tratlo:! of tho proteli* ooaponinta ta tome g^/lOO na trtm the 
quisfitltatlVQ ulurot t as t , gpve a l>«tt^ avB3Umti(m of the th© 
aolaal oliimf^ ag hava tftami plaea follovlns tnfootiori* 
I n ORLOAP t o GOOQOS "^LE LENR^ o f RAICROFTLMBTTAIA m i d 
caiditl ' 'n of arlilt wora^ aurln: t^a oaarm of Infactlont rata 
war© outopelod a t vo^ ly int&emla^ Jlood mrnplm tcticai for 
ralcsrofilarlal oouiit ware alvmya 1 m • 
- 3 0 - . 
lorofi lar ia© la the Mood circulation 
of a l l mt© wi-ti a l a ten t p«irloa of 7 j; 2 aays* laioyomarlal 
Gount showed a oonadLst^oy of t ^ in period of infootlo;!* 
i^cra aid we^ aloTOfllarial poiwlstlcei startud liioyQa^ln:^ ana 
r eaped i t o poak durinii 3r(l tmd 41li thoroatter i t 
started d«oliaiag wltJi fluotaaticmo frwa h i ^ to low. 
The |K»pulatlo£i ^ m ^ t y of {3ieyoflliaelm« (Mring l io oonroe of 
intootlon l a prssaiitod l^lilo XX* 
Ar^m^B of iho a^latlT« v^ue® of iKOJum proteins aiid, I t s 
fmctioj is of oontrol mid infooted ru t s ara pro^arited in l^^lo I , 
A t^i<Kil pattern of aarum protelr.® of oontrol and infootod mt© 
are prasoatod j^^ r a.^aras 1 to 
'Varlatlcms la ih® I « t wa«fe l a Ijjfeotad ra ta war© not irtary 
gttbotantliCLt and 1h© wimnt of t»tal protalxit alt»ntlii and total 
^oba l in raoalaad alraost tut^iaii aiotmliii fmctisma ®i0v©d 
ollg^jt dooraasa wi-ii l^ i® asaiaptloii of 3 -globulia i 
inoraaaad to Variatiai© in tba aid m^ vara o l l^ i t l^ 
algrilftoazit aud i^owad o^ian^a in tba aooimt of ^ t a l protaizi 
and f^rotidJi fraottoiia* AlUmiii daoraaaad to 7»0> tm« Uiara me 
a pocdtivo tnoraasa lii a l l ^iloiwliu timotiGitia particularly ta 
y -g lo^a i i i ssiow«d mi i3.wrm&9 of jiata of liie 
0-35 
0.30 
> 0 . 2 5 
g 0.2 0 
LlJ 
^ 0.15 
0 - 1 0 h-







— I — 
25 35 4 0 45 50 
DISTANCE IN M M . 
Pi/J. 1. ED. ec t r o p h o r e t i c p a t t e r n of t l ie c o n t r o l r a t serum. 
(3k \M 
vn 
o Ok ON 
? 
2 8 I 
o 
s I 








^^ 8 a Vl A 5^14 -|4 Ol4 
o o o A o A O * « s s s w s 
o o # • 4 • 
y 
^ m 1+ 
i 
«* • 




|4 5^14 • o |4 
O A O O A w o o w O 
o e 
'2 I 









^ 9% I* Ml* 
? o o Vi 
o 
s 
• • I * M (O 
a p 




i - : 
-4 |4 VH &H !• 
o ? ? 
i 2 
o 
^ ^14 : - | 4 ' o k 
VA «* CD — SSI ^ ^ ^ 
vn |4 






































I l k 







. VI vn • • • 
fO 
|4 














4 £ • ? P « « « 





m* «* -k O 4 * 4 * 4 * * 
^ ^ a 






o o o 0 
8 t 
l4 P H |4 
















10 15 20 25 3 0 35 40 45 
DISTANCE IN MM. 
F i g . 2. 3 L e c t r o p h o r e t i c p a t t e r n of t h e i n f e c t e d r a t serum 
( 1 s t w e ^ ) . 
« 40 « 
'TabXo II* a m ^ t y of in laoed* 
Haax^  aioroflXarial teaity 
5ttrati<m of Eilap©ma3?A«3la in VO«ILS 
I St 4«i 71b 
1 %1 
2 1.5 5.0 •• 
3 4»0 4.1 9.3 
4 1.9 7.1 5.7 13.0 <•• 
5 2.3 6.5 15.0 21.0 11.0 -
6 5.0 9.5 13.6 17.3 11.3 6.7 -
7 2.2 5.0 15.4 13.3 6.5 3.2 m 
8 3.1 4.3 7.9 17.7 6.9 9.7 3.4 3.0 
0 . 3 0 





10 15 20 2 5 3 0 3 5 40 4 5 
DISTANCE !N MM. 
F i g . 3. E L e c t r o p h o r e t i c p a t t e r n of t h e i n f e c t e d r a t serum 
( 2nd wedc) . 
• 41 • 
3ra wa«k xmxkod ol^mitlon In y -i^olii l ln (66,6- ) , 
^ • and -.^olwllno m o ^ d mi i aormm of 56 
ana respectively, 4th %mk rnxked elevatlcii iai 
al l iilobulin imonona imrUmlatl^ <«• and y •gioiiiullna yoro 
noted ^ i c h laoiraasod to 100,0$ and 111.4' Isi 
mek a l l omiHtiimB of 4111 m ^ peralstad with ail^lit f l u o 
laatlona. Tlu^ixg 6ti'i - i J lo^l l t i only m©w©<l a hl^i 
lw®l oth®? globulte fmotlon® a oommr&tire 
dmrma^B md auria^ 7th a l l ^olxil in ftiactlcjiia gliow®^ 
a further daorgase, 3y Olti total p^otota, s i x a i n , total 
^^otmlin and i t s fractlona showed a traad t o v a ^ s nojpml Isfrals* 
ana p '•^.tlc^li-ia dicyml sd-iost norfsr.! vnlweo ts^jtlo 
• ond Y ^^ .owofl onl^' an tsioreaso of imd 
2 7 . r e m o a U v e l y p 
Ifie aniouBt of l^tsl protelu iti© Infoottcai 
indioat0<3 iuoroasQ ^xo^pt in I at i^ere i t 
to vEiie^ i alaoet ?hcj M,:^oat 
iiusreaad iji iho e-'icxiat of total protelh m^ noted ia 4th wo«k 
(20«0-S)t Hisroaft^r i t iiitUofitad r ^ a ' ^ v e dacrcmstf aad by Hi® 
of y^ok i t al'^oat touQhe4 nxmml 197q1 < Oiily && 
iiKSPaaae ot 
Allxirjta 13iycu#»oat liif®<sticai glioued alrsost a 
profi^r^saire aoosr^aa, and by the 5l2i m ^ i t ddovo&sed to 
mo hi;:^a3t l o v ^ of total i^obulla niaa saotioeS tern 5rd to 
—r-
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DISTANCE IN MM. 
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P i g . 4 . S L e c t r o p h o r e t i c p a t t e r n of t l ie i n f e c t e d r a t serum 
( 3 r d weelc). 
- 4 2 -
wdatca* '^o al'auKsiii aad mt lo ( A/(t ratio) of omlaeol 
rata idth infocstad ,?jrc3upa mm ooapamlJil®. 'Weem^imt Ifca 
i U i f Q C - t i o a "Std A / G rat io va© airslsilali^d oxoaptliiij 
Xaet liis^a wowe qS Infactloii* In lot vmk d^Tmm 
uaa aa^^jli^Md Hii^Qst deoroaa® in mtio 
waa c^wad atiS ^Hi 
Autopsy c«irfl#d out a t tet^rvnla siiowgd that tli® 
a t^ l t £»rviv#d In perltox^osd c^^vity of tSi^ i sata for 
about 4-6 yeok f^ cmd thereafter Hitay at^rtod di 
"load rindi foand to ba ^iioapaul^tod 
iu ^Q wnllt Int^mtimX mmamtrlm miA in tho ^ariitfil 
rjjjion. 
mrioua roporta Indioat® that a rls« in Y -i^Lolwltti l e 
a gljfiifloant r®fl^ t loa of tosioral r^^onao to m iaf»otion; 
mul limt illoSwiliiia in aad y -iglolaullii in imrtimlsT 
imv^ 0om« boorln j^ m the produetlon of aatlboAl«8« l a vl®w of 
t?ds fect» d s v a t t m in <iiff®riant fraetitma of glolwlln petrtlou-
lar ly •X', - ana y la mt-o^evl aystm* rmy aliso be 
iaoritalriatod for the prodttoMoii of @iitlbo41ds» lirli^ita --ad 
^:iiirai>acr.saloa (194^) attritj«t»sd t i m i a y -ijlob^liti 
10 15 20 25 30 
DISTANCE IN MM. 
"35 To ?5 ^ 
J 
F i g . 5 . EQ-ect rophoret ic p a t t e r n of t h e 
( 4 t h v i e ^ ) . 
/ 
r a t serum 
/ 
\ 
- 43 ^ 
.aiirliic tho omrse of mAgfelli^  infeotim ss a 
<Uroot rai»ilt of aiiti'iio^j proaacttmi and rfi|)ortod that as 
Hia (l(!iV6iop9a fm;!^ ®^ Inoreaatt iu 
of Y -"lo^lt i i ill IfiQ porlcxl in vliiola laifml iiSMid-t^ 
reached i t s ,^eoorain/| to y •gXo^llii imrti-
flwl'-irl^' coatataeci gaitLbodioa etfoeUt^ a j^Bdiiat Iciyme mxd adiilt 
worras, . xi.w^zm Ct;i>t) also oba^rr^S slsijilay In 
mma of tric?ilriOs3ia# ..elri- aaiii tmd .^ott -^orlj-
oil LitosiOQOldQfa carlxili in seats luuHoa-fcad -m i^t 
- aiid Y -i^ Lcball^ ^g war® two lapfortaat fcotcsrs vilcih 
yors 'In rcscAotBiic©, l^o ohaii;|® tn p • caid y-globulin^} 
wae t^ren by ''dwffim (19^6) la SMuUlJdia Qt?aiima1iia infoctim in 
chicfes OS mi iRd®*: of spaciflo li^ rKmol&glcaskl r«sptmso» and 
Inaioate^ staadf^alBXly lia® aadstonoo ©f a aapply of spodfl© 
In vicjy of th03« f^ct® tK® o^rvlcua ifis© lii f^olauliii 
fsmclilea© frm upto 6lt» imy a of 
a^jainst aieyofHarla® b^ of vhi<di t h ^ started dlsiiaiaWliig 
Just af t i i r Hit aotim of mitil»oai®s m% itlciPoftXo*-
riao hifif? hmn, v&port&d woa;; (19H)» '^ Si© author ^lat 
B. t i t e r of mitibodlee tor Urn of 
^ovofllaxaff da tsk ooao tLlariiO. d lmsoa* .laxL^ Jum autibod^^ 
ooiicsiffitmtiQii 111 cQcpsriamital Irifoctlcii of mlsMtB wltli 
ho9 booti recorded b;/ t^abo and tiio C ^1)7) 
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DISTANCE IN MM. 
F i g . 6 . E l e c t r o p h o r e t i c p a t t e r n of t h e i n f e c t e d r a t serum 
( 5 t h wedc) . 
• 44 • 
6-28 aaya of i a i t l a l liifQCtiou, 
In l a ril^ ^-ior 'tiar^ i ttio jlobslii , 
I&V0I in IhQ soamci of a<daale* in no at c:.* Ui? 
I^Kisltle Iiit«ctl03as5 a© TOport^d b j atSM i^mr (1954) t-iie 'ima 
r^/arsaii r sml tln. t iii-to aocmayciiilod 
by h^fpoal^iiUi^ala. :»oli a ooadltloia has bo^i reportad la 
!siovoflla7ia0l@ of bufHaloos ( jftJ 1972). "^ ho aecrmso 
In albtt-!dnt Hiay r®|jorto<J» ^.ai^t l>a auo to oiHiss? a cHyoct 
iriilbltin^'; offset Ixi altR^mii x^roAictlont a o^y© nai4cl altpu'^ iii 
eatsboll^t or m. iaoroased ^^oHullii oojicgRlffi^tlca yita ocmeio-
quggit hypoalWmSjumlLn* ccsieliiaod tliat ^m cUooas^ o© 
wtiidi produce livosp leslcsi© ofteti emm a dacraaoe In al'mvilii 
I0VOI witii ralativo Ineroase Xii glolwlin I099II of Mood, 'if 
altmiidaar^jis ccsidltiai hsa aliso r^ix^vt^d b^ 3«ri#i0ii (19^*6) 
tti plgooiis followiag lafaoMonf yhlcli ho 
to ^ duo tc s'-ltsiar t i i t e s t l i^ desiaago or i>oor ap-patite of 
Mrds In-te? a daeraaao iii nlbariin s^ nd aigtu*^ 
of osaotlo o ^ l i M - w a * H^oal l»i i t ln^a omdltia-i has 
b«flii TQpoTtod to i>e a <tiamct«Plstle of l i ve r i^ivolvo-
m^it l»4t# ho\it3v<}rt i^e oouOitlm I s j^yslolo-
gleal ooiap^iaatiain for dl^oraaaod olteUji in ordiiKP to r^sir.taln 
blooa's oolloidal oomotio preaaaaw i s hli^ily ^pesMorisble 
(Out^mt 
10 15 20 2 5 3 0 
DISTANCE IN MM. 
P i g . 7 . E L e c t r o p h o r e t i c p a t t e r n of t h e i n f e c t e d r a t serum 
( 6 t h week), 
- 83 •» 
liamctn- and '^ur3t<m (1951)# Ariaari (1971) hiWQ roportoA 
•tist Qlorofilarlao aoourmlatQ Xivor, lii^igs aii<J sploas 
etc . auriarj -Kiaia? aotlv© "^t i t I s not wri^mt limt -feelr 
preamoe tsi i:ti©«3e orjfsiis omme o^y pathology. Howworg ihe 
fostaar aut'iorsj havo obaoxvad a tlilcfc^tilsig of alveolar vallsf 
oollfipoe aa<l fitiroalo iti Iwitis of ladsuey© asid ^ g o int'ec-fe®^ 
v/it^ -l-i^ofllaylft* vfeleh -Siay balloved to to noii-apaolfic 
causas. ''lia iiltisssatioiis lii aom^ in Ijifoot^d rats alao 
caul a not be atl3Ell!jut«d to mi'^  sort of tlesw© lii'^Ts OQuaod by 
•Kie csir^i^lcal tapaasiJlaiit booayo® of two ob^ou© roajicmo* I r s t f 
tliQ control temtoOi In lltm so^d did uot mtoy aay cimmie 
In aerui:: prot^siiia* a l l tiia cowti^l mia liiioetod a?ata 
fiioyo^ fiast roaov^ry atid ecaitJUittod to bo ligal'tli^* 
oauaod by oi^ D^d i^^ S of aaa l t yox^e In itio porltcnaed 
uQllf mosmtxloa mil ^m^is^ rogloa b^ veopm^blo for a 
In albu^idn mid a cor^psgigatory in ^ilobulin 
l<rr«ils* miy mthmpt to yoiic out lii®topa1ti©logy of tbo 
osfj^iS tiwolvod could uot b@ uiidertEikaif a dofiiiit© omicluslai 
would bo proa^tur© at tho 
D 15 20 25 3b 35 40 
D I S T A N C E IN M M . 
K-g. 8. E l e c t r o p h o r e t i c p a t t e r n of t h e i n f e c t e d r a t serum 
( 7 t h week) . 
L-
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DISTANCE IN MM. 
F i g . 9 . E L e c t r o p h o r e t i c p a t t e r n of t h e i n f e c t e d r a t serum 
( 8th week) . 
Forfc a 
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I . i S i S I L E H i i E L i S M l M S i 
m m s a m 
Ilaraatod© iafact ions hip® ioc^ oys 'lo inawtoo -fee pyoaciotlm 
of aiitiboMos ^^iloii &m ^mmet^m^^ I t s Mllt^ tlx to 
tho t i o^s s^ l^ iUQS m^e u m i l e t y of 
t'33R3o ! hmocij'to^ople ©attljoa^t 
likQ |cj645 
1967; iiJ JMfc** 19681 r.eba^gpii mid ogilvto 
f 1964) m g m ^ ^ " ^ t oii'^liioay y o ^ o n ^ ^ e 
for to hal-aliith®. Itils was by tfee aaoo 
iavootlsator Isteep ori (^ci'ivi^ i d t ^ w t OgU.viot 1S67i 
Joa@9 aad 1967^ passitvo c-,? 
coritRiiiiri '^? rea^nis to r a t s mic I t s ooi?3p«laH®a witK roadLstanes 
in m t e /ifjaiziet imd LM^ffogo^ infootl^^a. 
I t In tii© property of si^ia f ixat im r-'W/i^ is^  oa 
lno€sitiV0 to mrrf out laii© yos!;. 
47 • 
immm ^^mm 
mtQ WOPS lnt«ot<id with Sate^a oerci.. In a l l 
52 laf0ct«d ra ta wore usod iv. t i i o s t e^* 'tierofllssfla 
positive blood coll0Ot®d ^Hlrtotlf cay^ao jsimo'&jr® 
irfltliout killiiiej Hie aiilfaalt ead 8«fum vae sopamted^ 
trm aoxaal rata aeivod as «<3ntrol l^aa alao oi»tBlii@d. 
Wd i^sly sample of torn ooXiootod tvm liifootad imts wore 
pooled iia 4 grousiat aa^ la t«r umA la passlv® euteaeou© 
mm-^l^lBXiO t9@tm 
saline azitiiiaii mia ubs pr^parvkl oy tid sidtliod o^ Bagai jgJ 
< 196Q>* Worn© f l r a t ga^omd aad <ldllttt«d l a ohlllsd 
anh;^ d3PQii8 o'ti^ri nad l a t s r m ^Ktmet^d a t ftm 40 hoar© in 
priOi^iat® ^ffoTdd mliM^ • Hit? ioixHiy^ ^ s o«»1aPt-
lUgod a t Tgm, f o r f i l m tea* 3»p«iitiatimt tins t i ^ d as 
sritl^^'irit in a r^M^aaatey a f t« r m aSdltlm of 
Ihiostaraoi (1s10»00G) m a froswfvii ' ttve* l^r©t«to e<mtmt o f 
a n ^ g e n axtsaot was • s t i m t o d tha iseitiod dsaoribod by 
J i A l * ^taX protidUi ttaas a r t ae tod iiaa 
1»25 a ^ a l * 
m J^Q^ 
Pftaslv@ o a t e o o a s ( f OA) piroosaiiW tisod %& 
Hie -^regosit tlia d^^ribei by 
Iv&Y < 1967) aii<3 j j j < 1968) • lihlto xsats 
got (isad m^bits 1.5-2 iii t^iis 
mp^rimmU ^ im^ liooiTtt bdfovd l^ m the b&ok of 
Hi® cmliaal® wRJi m® m^-^od of 
0 ,2 i l of mtimmr^ aad ©aamsi tAtcataOQlly m o la^ 
c^ -wiwm of th® rata rmd aaa Ihs in|«otlari alt#a 
tmik®^ Atmit 4 haira mA 48 hsara la te? 250 j^nz of 
mitlf^m CO«t ^il) tn^oot^d tnissad^TsmXlf a t -fsftjtka^ altas, 
af1»r In joet lm 0«5 of ^mnts 
bill® la oaliim s^m® lnj«ct®<$ In tmoar^a l l 15ia '^lassln.: 
y«aotlo2i» (x^TTlm lii^ i foi^a of oi^mslaj? l^aions ?it 
sit® of tjij^dd-oii fal^iifi 30 :aimt98 ma mmmm^t aac! tfe® 
of "tie takan. 
m^m^mm, 
m t B t m were tesit^d t o y h o a o l e ^ s oad het«f«»lo-> 
aoam X'CA In m t a mbldts reopootlvoly* naa ms 
roaetissa lii Wpl ioa t^ using m t i ^ u a o 98am In mbMts 
following aad 43-«icm3P l a t a i t poriMs aatl8«*um snd 
^itlgsn Ixtjaotlona* tiV0 j^m&tLm mtt obsosrod in white 
• • 
m t 6 ufidiii^  lat^tit poaeiod hetmm m U m e m mA antls«i 
iiijoottm9» !lo pealtivo vmetLm m9 ohmmod in -tiOM mt« 
%tim ih9 intimQX h^t^mm mnUmem mA mn^m in$mUmm ma 
4& hmatB* 
mBm ygflialt^ mMam ^ufaitanfttiiig^' 
four mt^ t yllh nowaal m t 9«mmf 
^d-^ varying ooa^afiMtlcma of fsaHgm tOO^St 
200 figt 250 yagt 30© 400 jole l a ordar "to tinA oot optiiaal 
^ m * Mth omcmtmtLm ma used in 0«2 al Ix i t fmd 
aaXiiie* As selln^ inmtyoX 0«a of was aloo 
irilapoauo«d a t two edits m oaoh mt* A aoaa of e i ^ t 
Plants (2 per m t ) of variing oosioontrntlcais of cmtlgQii a&d 
aaliao mu rooordod* Iho r^imXta vnsro mial^ood uslni^ 
*t* tos t and &3PQ prisonto<! tn i^ldLo MitlgoK oonoeatmticm 
of 3C10 or iii#ior |>rovci£«d lea&on Xos^or 
Ihoia Iho ocntrol aaltao s^jot Ct • 6#44f P ^ O.OOf), mtHmk 
ocNcioantrntion of a^ O or Xowor Xeslcn cdLsoo siridlar 
t0 Ifoooe prenr<i:oa by iEiXlBo solutioii md Hioy mit 
3lgtiifio«titly a i f f ^ e n t m otatiotloal anftlyada* H^eo imti jisi 
ooiio^tmtlosi of ug in mk ma usod as optima, mm 
-tirou^ioiit tSio tost* 
- • 
mjlMdLBmsE* 
PCA tost m9 dODQ ms aoMPlbei alxyro mm eGlloetod 
for 15 of i n i t i a l mtrniUmm wtilcly ampla rapriisiri-
to5 a pooled of B Infdoted sata iato 4 gjpoopa* 
g r ^ P was u®ad iii 0.2 !3l in dtlutioiia of 10 to 
1t640* mght mi&a (2 p&e .sronp/imt) m m^ 
a e m t a o i m o f S X^sltm s l ^ o a m d i t@ oosnrosjxmdtoi 
a n t i b o d y t l t o r o ICA t^s© spaeordod ©o i t ie 
hXitimt meam dilution giving a positliro rtsao'^on (lesian stlsd 
7 3001 or in diaaotov)* Oao fifitLggn oantvoif imime sssma 
control end nonaol aoxum oositroX v«re al^so inolud@d uhtch 
l^O r^oA l«3ioi2 oiseo voryinc; to rm ttirou^cut 
dxperinont* sls^s of iiamtnd sem i r m lasher 
consiataBtly t t o i a l l oon1»ol groups CMbXe l'lRt« % • 
Ta^ Xo I I (jiovs retitiXts of itio weekly i a 
t i ^ r s f fmd msaii dintaotor X^sions of i!3»iiio mm as ooispftrod to 
emtrol group* I t aXeo inaioat«« ft eesapaiiaoa of reaaXts in 
X9sA.m sisoa m immm mpsm aa i wamaX mem ooi^tr^l, 
nmm Xooloii aAS® of tm i^miio mmm mm 8a.ipifl9cmtX^ 
Xargor Hiaa noremX aenua oontroX X«sto» ( t • 7«45t ? ^ 0.001). 
WwX^ taat for i UA act ivi ty in m t o stiOMod -mo positiT0 
ro&otio;a Ui liiQ Slid of itio ioiUml i f i f^ t io i i ^ t h a 
I'CA tit4sr of i/40, iJi^pasftiKP i^ CA t l t u r h^m^ to r i so ssad 
. P l a t e 1. Hat sk in R o w i n g PGA r e a c t i o n . L a r g e r l e s i o n s 
showing p o s i t i v e r e a c t i o n and s m a l l e r ones a s 
n e g a t i v e c o n t r o l g r o u p s . 
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• §3 • 
91b mA am ef tho l ^ t l a l infeetlcsi 
II» FCA t i t a r MOTd^d a t hl#i l^fi l . 
4 t© 0 ef IMt la l inf®ctloii aaa Iti^roaftfor 
ft a^oIiMmi tm&mc^rn By tlJa of weflk FCA t i t e r 
In goQosQtl iK^oo^tjroplo antibodies 
to etfloiQfi^y W ^ost ai^Millaii hosta followiiig 
lafootlmii* ( § Jmm tmd Ogiiiflo 
(19^7) have doiiisiatmted proteotlTo T O I Q of s a ^ 
( In m t 9 ft^iRlnot BsmSBBlSStoB M l ^ i ^ i m 
IB pT^rnmt sta -^ly mitlljod;/ ytis a^stoeted 
in wnmst iifttT a VMk of Ijudtlal t o f^ t l cm aiia por^ste^ for 
14 vmka i t a by ^Mi 6ih t ^ ^ a of liifocticm* 
I t o i l potato out to ^m t m t timt tropic antibody smy 
tMs ovc^od by llTtij^ < a^.y* I t ims boi^ x abooxvod Hmt 
adult vom9 iM^lmit&d iiito tlia pe^itoiiaal oavlty of m t a rio»^Xy 
osrvlvod for about vfa^^st i h e r a a f t ^ atartod aiatzitogsa* 
•Wing* ifiorofiXariao hava boon foimd to paralst im mQ biood for 
a laneh Xoagor duration x ^ dayo) but ao oorriilatlcEi bot%io«a 
160 
i 4 0 
120 
100 
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W E E K S A F T E R INFECTION 
Fife. 1. iieaii PGA t i t e r o l j ia ined i n vj^-iite r^tG i n f e c t e d v;ith 
fojloyiii'^: ancrx osnsitisation perioci. 
m % m 
PCA t i t ^ wx^ I m ^ of vias ^ a s i i t * Koba^asM 
Had aiai (t9t3) alsjo i h ^ r t e d tii^t Ihere vas r iHarc^t 
S h ^ t l o a ^ p iiirs y^RSs aad JioacKj^tSfOpio m.tl body 
pr&^et lm in mbM-ta lafeotloii ^ 
m a a ^ d o a l ^umtmsm in O^A t t t o r f^ore l i ve &aalt voxme 
v«r« iraeuirdd tern mbMts aay a f t ^ l^pXmit. 
I t l^j aow esteiats^iiia l ^ t ?CA i s madiatttd b^ r two 
ftlff^raRt kiaas of sa t lboai ts . l a f t r a t t s««m froa on® 
ia Hi® litiii of aao-^ar apool®© 
rsblsit e^Rsa tn riulBoa pig ^ l i u t i l s t ^© of raaotiQiif 
is laiOMR aa mm^^jdna or ha-^rooytotx^ple ajm^jJi^ 
ls3ds« of aafipii^laotie vmsiAm liaa doaeribod 
by aa.-fd ^ alt* C1968) who x^ortoA i t e t soanm -fifoa rabMts 
UMmjaBiMa W ^ M pjfoiiiood l GA roaotlous l« 
Iho pig siiin* ooecsid kind of aaaph^^aotie armtKm 
io kjae^ aa as h<^olQgous aiWiiajlasEia or hortocytolapoplo fmaphylasd 8# 
l a ' t iia roaol^eaa ©mpii^S^ol^o ijlifos i-GA rooctioris in 
Iho ot tho spaoiaa idbiah roitibody i s dtriv««. 
of anafii^lEiotio v«ietlosi h&d booei aooorlbdd by 
tMdm j3i ( BS7), I S a ^ jlJ < 19^8), Mota j j (1969) 
i a «m'abit»» uata asad laloo la r^is^mm to iiifootlons wiHi 
In Hi® praooat sUat^ y m t a woro founa to b t proaei-
oian aaljr hcaocytotropic antibody or hoisKJlogous fmaph^lactlo 
• 55 • 
oifplnot Si^ SSk* Cmncs^ rsicsnia^ ?! ulic^ -i r a t ssm 
orjitalulsa: ^  antlboay yns introduced iiito ih^ cfcta 
of mbM.t !iot ©'lov i^CA reactlcsi. maj b© t© 
gpocies ai Cfcsrssie^ af3 ©srli^-ir poiiita^ out by qt al« 
lit rctto tntmtoiti lA'ti Mto.'.-^o^^^q q^gint^. .I'ldlaslyt 
•soto (1969) rQporte«l ^Jiat A^Q aetivlt ; / ii% riouso ^ 
^ mm yaa t m u ^ o m ^ a t o ssatg and n o t a t a l l 
t o ijJii 'iaa 
.i<3cmt s-t5uai«0 ^i^om -tmt t ^ k i n d s o f amr i i i / l a c t l c 
EEitltioaioa aro pro?iioo«l - yiidi glvos i-CA rcmetlt^s 
fsftoF n g^ioyt ©gusitigsatioii p&s^o^ (3««4 hours) fmtl soootifi feiilcsi'i 
10 rospmislbile tOT r CA roaetlana iarlaood aftsr Icaag saasAtl^ isj^  
periodi (4CVt2 hour a). p y ^ ^ t studiy atiows ^mt ailt© 
mto Ifio t3PVt of Qimphjlactlo ori^body \iileii i s dotocV 
al-^o lay i'CA too t aftosr ^ l o r t s m a i t l s a t l c ^ r?<30clo^  ( 4 hcxiro). 
no r-Gsrttivo rCA rmaUofk ohaosv^ ugtiiit l a tmt 
porioc botw&^i rmtlcjw^ mitlgati ohall®X50« Tlieao ebsosw 
vatlca-is fire In idt^i o a r l l ^ iiivo«rtt,iial!or@ audi as 
Ota (19S 3)t tota ^ (t969) ytiio ISmt Irifootloa of 
yroaaeoci hoaoo^troisio mitlbod:/ a^tocV 
ab3..e by i^ C-A usslas;; Q a l io r t ©ss ia i t l sGt lGa « « r l o d o f 3 h o u r g i no 
a/itioo<3^ kKie d o t o o t a i i l a l a OKi© f s u i m l by FCA ucdni* n 
l e a ' i a m d t t l m t l m p e r i o d o f 72 i iours* Hota < 1963) r<^>ort@d 
t t m t riOf5ooytotro,dc I j i ta ice r o a i ^ c n ^ ^ ^ f o r ?CA r e a c t i o n 
-in^laeed a f t ^ rfi^ort p^ aapiod could 1 v. y 1 
n^GTts a rs aXae avellntsle l£iat 
arid doga a^oOL© to pafo&saa t-^ jo t/ijes of sdJi isoiiaitl* 
sing - onta cletaetables b;f rCA s^iert o&'isittsa-
« . € » 5?6slod ( 4 houyo) nad M i o l h a r a f t e r Icaiiis a m a l l l a E i t l o K 
p c ^ M (4a-72 hours) tolloiOsk^ tafttotloas wilh end 
mTOfilari^ r s^aot t^^a^ C i^otB jiJi nm jtS 
'iho hc^iccjtotropio ajitlbo^ir i u^eed a f t « r Ions aaasltissatlcia 
p«fl©a to b® iwglis^llka antibody (notat W®^* 
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n . H^f lCB TO? 
Omr^mimt fimtim toot haa h^m oosiaiaoi'a^y 
ill tlie aQ3Podl£i|poM.o of nafaatode lafaotlcai© sp^ciaily In 
f l l a r lca Infeot lmg (riarmi t946| 'llmliig ®aa 
tCi^aaoittit ^ I s l j y t 1956s aohoflasldi 195tt Hoaaeeia-
'MeiL&Q ona JmimmQ$ 19^ti f)Ht l^aoctoi jal Si* § f 
.^hjiart 1974H teat has boon r^portad to bs s^tisiltlir® iM 
conple:j<3eit flsdxx' s^itlbo^es against (i islvgn 
pami^te* 
^iQ prtiioiplQ Ixr/oivefl lii o©mpl<i©.eit f l j s i t lm tea t (c:!?f) 
points exit t^mt i f antlboaiOB arfiinat a ^ r m p a m ^ t a aro 
present in Hic Hioa® will roiot 
mitlgen in preoorice of omi^qoaatf and aa a redalt eo^ipleaent 
vdll '0e uaed up in th^ a^stom. I t i s omim^ 
<mantly not avmila'sae to hmolyoo e r^ i rooy tes a*o 
aaded, &b8<sEiice of lya is prw«aa» ti03Pe£oP9t "tie 
i>r0SQtAoa of antiboaiea i .e* ooraplea^mt fiaatics:! tea t i e 
positive* 
« 50 -
In view of nxQ s^^ l f lo i t ; ? of tJi® t^s t pffdaent stud^r 
vitts o&retod out l a tat© to aaesrtaln cofapl«iaat fiadn 
fi2itlbodl9s ei5Bla«t i^ ijEUP^ fi f^ acegl ii^footlcsu Htlrt* oxperlsiontBi 
pTOo^atir® ms folXovod aftig^ olaasloaX tooi^que 
( j J Qj^m i 1951) • 
of m i t l a h w hg^ol^ata (.'l^l^ooi^tQy''« 
Iter mt ime«? he^oljsdnt Mood ma coilocted fjpai 
a b n t ^ r in Alfllor^o 0OltitiO{i« mooi uas ooil^ottd in 
AlacBfer'a oolutlcsn l a v^jbX YoXwa® aad Hioroajfily i^tart 
sBi^'mslm uQs filtere^i oottmi ^ d ims sttorea in a 
refrlg^ixi^tor. i^r ua«f a araeuat of iii© lilood 
aiofi ma a t 2JKH) '^le «ipaismf3snt yas rssacnrod 
aiid cori»»9(5l«8 l 9 f t tvlo« with 
aalin0» Ihoirou^ily yckdXQd aad corpnis^le-i w^a?© 
iiixed xilth ©spall volvrnQ of norml selino* Mir 
iiMKmlatod wlt^ i ot o ^ l mwmslm 
H x v m ^ aa r vo i i i * I n a l l &L% ir. j o c t l m a y^ iap® 
to mbMt at li'it^rml. mss^ eia^ a^ t^da 7-9 ^yo 
aft i i r Iho Issgt Injaotlcti* sorti, yooled mid t l tmtad 
for h#aolygli:i o<mt«it« tttmticai a» In I 
allowed aaboooptor t i t e r in mbMt eom as 1:2000» ,. oo3Los3. rabbit 
Otfzitm m s pr&mxv&d toy a a m u m of ^loail T o t o e of Wot 
aautsel i^yoaHnot aad kept ® ystrtg^mtor tor 
later 
A atodc fiJlIutlGii oi! U W hmol^tdn. mm -pmpRrmd hy 
sadadaij 2 al of h^XfiAM 94*0 fal nesml 
gEilinQ ana 4«0 sal of l a aoasaaCt ml lue . frm. Ihls 
atod: dtlyi«.cm m o«sl9e of til/^iflar dllutloaa mp^ng tTcr.i 
11500 to 115000 prop»r«d oaA a sod in a l maount as 
tiiom In t l trntloii mu to® aijaljist ^ 
of It 30 a i l u t i m of guinea pig ooE^pXesi^t aad A o ^ o^ln 
pToi^rod in noi^ saX a^ino* Hlood mm oolleoted frm a mrnhmf 
of i^xisim Hiyou^i eaTddliie pimottupe mxA Mitm itms obtiiiiiod 
mo a s a sot^ee of 
the nmtmtB ot t^o tutoe vm aiawd iraiU aa^^ iiiooba'^ 
i a mtm teHi a t 5t®C for 1 hmv* l l ^ i t l y end 
aotod tbo degvee of heeioly^o In ^eetsophotosseter a t a wenro* 
ImgUi of 59D tfi» Hlgliest dUtttaon of Ha^olytin Hiat 
apptMMatly oossplote h w l y a l a imd opt iml density 
SEmge of iiiaa takm as Co^Xete 
heeioXysis of 0,5 a l of laheeig ceJll® aisea \yith 2»5 ^ 
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aad 0.655 ae an flipr®. '^me I a a ^ ^ t o r 
«al t &Q 1*2000, In a l l QmsHmt&t tiimtLm^ mxtLgm tltrotlcm 
and ssada CPT two units ot la 0»§ ^ ejaoint 
was U894> 
la tho praliMmafy t«st tlie q^frntlty mm 
jiiiit mfUtAmt @ita«cint«» l^r^c ef 
tfee »»d o^Xs thWRiffi a imits of saitwmt. 
laximn dUutlcKia of ts jo ooisiia.«i«at mt9 pJNpar^a ia a 
of as in tXm 
Hie E^elltet of tli« living 
ccuplot^ apaiSCiXx" yas osaot laalt, ^la.® I I 
^OVt 0»6 ril ot as m© c^r-ot ual t t aa^ "feia aaatt 
lo tn® milt, fo be <m m® safe al^a t a 
oBttetoctlas t n t t g ^ tltrnttoft oMl ci^ « 








S R H ft 
li 
- 6 2 -
ca 0 a 
f i t H H 
@ ^ e (9 
t t t t l f f ^ S 
I l l l 
ri 
jsi ^ je* ja 
o o ^ i23 C o 
stm i Jto^ Fn^qnwil 
c o o o o o o o o 
• • • • « t « « * O ' - O O O O O O O 
€5 «% cj o A ^ 
• • o c « • c o o 
» f^ 133 • • • ^ 
o o c-
{;rmm»! te pi«09s glas© - .^aaa© g«lad«r 'Ui mt'^^oLmt 
axaount of odd ma telnod oti tfi© jimiiid. 
TsattfiHal v«® ftt 37^0 for Si hciirs* ^ pov<l«frod 
m t ^ c a Ida troatod with t^ }. of ooXS aoetcsiof and hom^mXmA 
In a tlssud ^aiactura m s tllt93r«af md Ih^ 
oup^smataBt tgis the proiHtm mo r^mted anednm 
treated mte r l a l wBa e^&in aael@4* wna 
in (1 povd^ iii 100 rO. PBS) asacl 
allowsa to ^ r t o o t in ts. mtrig&m'^T for 4-8 I w t o vdl^j oem'^oml 
s ^ r r l a g . -m© jjdjrter© %r.s iJ-tm oentxifiig:^ a t 6t500 r ;^ for 
30 tatinx.tes* dapeimtmit waa tisdd ®a •'^ o avoid 
baetoplal thioasreel ( l i lOtOOO) ma added to Itio mtigm 
m6 kept in a rafyigomtor* 
nimumM 
Iha mitio<Kipl03<»tEir:r act ivi ty of IS19 miU.^ ^m m& 
detstrnino^ a j&inst 2 uMt® of omplmm-t and honolytie 
systoiai 111© r t s s l t a aro l a 'fiaiil® I I I , Oor^^ieto 
hoGjolyade took plaeo a t mi m-Ue^ mi dilutioii of 
oWiatd noo-opooiflc rmo'tlmst ixi tbo teatf Ih© wis 
ax^tumrll^r usad iri a dilutls^i of isQO tu 0.5 aaotait. 
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«not{ i ao; 0 IS 
0 
O O O O O O 
«» f* «• v* «-
O 
tA g g $ 8 I lA 
O 
est r\ ^ vD I* 
mtm tern i2 infooted xats %raaro eoUisotod mi^ 
pooled. Ihd pooled ^ U s s s u a m^luted iii to 1t640 ttood 
in ^ At f iv^t antlMSim met a t 
tcm 1/0 raflmXmB to renove mitlooi^l^^mfliiit^ sl&eo Ih® 
r«ai3.t of tho tes t m Hio ^la&ldlty of treo eof3pX«gi9:it« 
In l ^ s t e s t iisaime sesum eo^ixttlf mitigm omUtoXt ntxgmX 
8«3Via ooatrol mid h^aoXytte omtvol %f«re also lufOxided* 
reeaXts of CVf are pveeented in ^liSle IV« 
A pocdtive raaotlmi 07 #ad poiat vets tsk^ii as the me 
peve heESOlyatst and ma tttk«i ae 
n e ^ t l v e reaiXte* Plate 1 #io%re Hie mdxi OIT. indieatea 
eospiete inMbitloi* of h«molyeld (positive r t ae t l an l*^ Indioetea 
50$ hecioXyeie asiSt* ) liioifs eofipXete h^X^ade ( a i ^ t iYe re«tXt). 
Last tube ^ove inhibi'Hmi of hmXy^le (omtroX tabe) in the 
abeoiee of omsHmmt* Eeet of l^e tebee ilioiidiig oosipXe^ 
h«aoX;f8ls are ii3t»eie e m a oontroX eaad atsadnrd Xjwte 
of flheep eeXXfi • 2*9 sO. dleUXXed 
Ihe pmeatage of h^ioXyels of Ihe teet aoXutioiie vo^ 
eaXoiiXated aeoordiii^ to -ttie feisml&t 
HwXyalsC^ • — X fOO 
03b 






P l a t e 11. Complement f i x a t i o n t e s t . +++ and -i-+ i n d i c a t e 
p o s i t i v e r e a c t i o n , ( - ) i n d i c a t e s n e g a t i v e r e a c t i o n 
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I M ^ 
p & © o 
cy m «n> ON o «»• «( IP* ^^ 
01% l a Ihd optloQl Hmn&ty of lyasite ttm 0«5 ^ oi ^mp BBO 
pltts a i s t i l led mtdir ^iioh on aerm^o 
In a l l ooiitrol tab^s 7990!t« notad* 
Ifeible IV presoats tli^ t s of eof^Xcdoat tlmtlm 
t t a t uolng lofootad «at sflsa* Oof^plesaat fladni^ asitlbod^ uas 
Amtrnt^A in Hio did vMfe of i n i t i a l is.f90tlc%i vdHi -tio t i t e r 
of I t? , aatibodsr t l t « r mptSly in^eaeod and rasdtiod i t s 
aiUEiisni ^ t i f««i tlio 4th ana vMftc« vith t i t m of ItOD and 
It40 roe(poetiriil7* A flOl in antibody t i ter* Whldh follovod 
Ihe in i t i sa riaot ooeax^s^ idHiia two wllli t i t e r s of 1*10, 
!To ontiboav t l t o r ws^ da t^ ted Airing 8l4i of i n i t i a l 
infoetion 1). Attme Ih© difluppoi&rfaiee of smtibody in 
primry infeetLorit a reinfeetiOKi of S f^n^ee end 2 melee m® 
ijtven la oosa© TOte and m reoord of asattlwd^ t i t e r was mde for 
3 I t lias that r a t s re^-onded Imediately 
in Qhalltfige infeotio» sad a t i t e r of 1i 20 m& obtained 
in l e t we^ vlitGh tminteined in aid \te«k caeo* In tl^e M veiie 
t i t e r roee to is 80. 
I 2 5 6 7 8 9 l b i l 1 2 i 3 
WEEKS AFTER INFECT ION 
^ i g . 1. The a n t i b o d y r e s p o n s e i n vjhi te r a t e i n f e c t e d v a t 
b. c e r v i . Gonplenent f i x a t i o n t e s t . 
m m 
mmmm 
Coia l^QatfQt flxlAg aati1»odl«a vard im 
of infoeted f a t s aaring ^ d wo«lc mtiX 7th %r«ii£ wl'ti a 
t i t e r of 1>8D aaxliis 41h vock* Ihc t i m and HsOl of fmtlbodjr 
t l t « r Imo toond to ooli^oldo vllh Iho msdeaim igiimflXaHel 
easusoatm^on daring and 4lli vmIeo sad of adalt 
yifm in Hio p«rltaa«al oevltsr of m t « vo^to)* A doflnite 
ooxYiaAtlon botwoffi tho %iosii lHurd«B mid dosii^aamt lisdng 
body t l t o r w s also ropo^^tod liy j l (^69) in 
qfegLnl^  In oottosi m%&m tnMXmAj^ mm&p (1974) 
dotaetod oo?aplm«it f lxia ? miWioA^ in ^Ito^aoidaa irifisettcax 
ehovdag adgfiiliimt oorr^at lon ti^lii ttia numbor of ^xwilst ing 
miosroflXaariaa la laood. Fs^^oec ( y s n ^ w t e d h i ^ Xm^ 
of antibody t i t e r iii dtrofiXana^ia of dog® (Siriiig Hio ^uriod 
of aotivo aigxdtion oC laxva^ 
l a miotJior g-feaay < 1964) dotooted c o j ^ l ^ ^ i t flidng 
a&titedios in ftaOIMfti! infoot im in sftbidta m msfk^ 5*0 days 
«aid r«6<Siod i t o asudjasa 9-21 days &t%m ixdt ial iafootloiu 
ay Iho «Kid of 53 daya as imtH>ody yaa dotootod, 1i® fter^eac 
v^>ortod a dofiiiito r^atlosviibip b«ti»e«i -tio infoelsiTo dooo and 
fmtll>ody Iho iargflsr Hio i n i t i a l dooot -tio 
Iho eoitiliody roapaiao, aad Uio period for y^eh emti* 
body oould dotoctod. 
In IJie pr«9«it Qtud^ r a Hli^i X r^iail of aatil>ody ra^Ksas® 
rooorded l a aooona^y^ tnt^otLm to pzltmr^f 
intootlou* Ihie emiXd ^ to the ol i^ i t ly 
of tho pamsit* in o^om&^Tf infootim* Ihdse obstsanmticmQ 
In aoooirdane* wl^ 1h« oeuriisr r o p ^ md^ by m f f s (1964) in 
da^erimoBtaX Infeetlcai of Aatniagta ama in 
• to • 
mmmm tmn 
Fjpeoipltla t«8t0 hfser® bowi «ciplo/ea for a 
vaxlir^ of iaoEmologioaX liar^stl^tiocis poirtloaXaxiy iii 
aiaa^s&a of f l l a s l a i inf«o-m<ma« ving t«st hat 
sffli^^od to lio aiiaeiflo imd soasi^vt* Guai>«rt0(m 
( t h a t tho t<i9t had a a i m s i t l ^ ^ a^ uaX to tbi« 
oogtpl.«ei«at f i m t i a a toat* jiliyii,* C19$7f 1961) in a 
aariea «sep#nm<nt9 foimd tbo taat to ^ hi^ly ^ooilto in 
dia^oota of iMdigrlaida* dsalia and C^o (1997) also fooud i t 
hXf^f and s|£>aoifS.o li^ Hia diai^aooie of 
aatBZlaflAa in xaHMts. Kaapa m& a&r^i (19^) us^d th« 
pifaeii^tln taat ia. aia^Oi&d of txl^iiaoals. and Beo 
( 1972) olitBinad poaitiv^e in asoaxlaals a t i l i f i n g 
pvMipitin yiag taat* 
Froalpittn taat iisrolves lha pslneiplo of fsrea 
zalsdng of hosioXogoas antig<je3i»>^tibody oyatefs* I f the aam i a 
positive ft Tialiaa ria^i l a fojir^ad a t -Sia Intavi^oe of «mtig«i 
and ontisartxa* tinlikd otiisr sasroXoaia taatat antiioa in th i s 
taat id umd in saxlal dilaticais a ^ i n « t iUll strength of s^rn* 
Iho and point or t l t a r 1« r o p m m t a d ihe poal^Ta rasul ts 
olrtainad against h i ^ ^ s t dilution* ^ i ^ mathod ^ a a not 
a i f f a r groatly f ^ inhiMHon aatigon aasoaoa baa^ ta diffUi^on 
- 96 • 
ftt 1h« ^fwldes a of nini ty o f t l ^ propoiftlmd 
in which pjpoelpltaMon oeowrs f Darp f^t-feWt 1965). 
Pi^oipitetion Of aystoa has also 
in a .^r t ^ l k o ^aeis^tliai' "tostt mi t lg^ ai-id 
a n t i M a a aro to ^flUad in ftipv a^dltiia* IMe 
pensits llie of eds^ iiaBa i3iiml»«r of 
oc^ottfiits p7«a«tit in Itio i tn t i iw sxtmet* f^e method 
<l«0Qae&1>9d for Hio f i r s t t ia« OfOaej and mthoappd (19&5> 
and l a t« r a siodlfimtt<m imeua tt« I'rvar ' M m i ^ ^ (Prosrt B^S) 
nas by Kaipn aad Bupgai (t956) for o of 
tric^inosla* 
IIFETT 
Anti^ lQii uaad in riag %9mt aaS actios 
taat mo MotLehar^ s m a i^rv^rad follows* 
M e d powdarad val^ dUEis 3 0 ag waa metma^id in patreXsoa 
athar a t f&r mm ma mtarlaSl ms ^xad SO ill 
of t»«iita ^ f f a r <pa • a, a) «t»d atenpad a t for M fumrB* 
La tar t tha aatarlal waa oentarifu^^d aad sodim^t ma SLsmr&a&m 
pit of mp&ssmtmt mn adjaatad to 4*8 with 0,2 H i i d , 
aeid inaolalalle praolpitsta oam « i t of tiaa oolutlen a* 
tha low naa 8«9?aratad aaatrtflLaatlcsi and ^^oardad* 
n -
Hie mp^ism'^t m&Q used as ta Hio 
MSkMSSiS^ 
mm® tvm sa te l»f9et«A ullli sat^yift JBSadL* 
of pooled mxl&mmm 9t 10 m%a met^ Ghiad&mA* 
Froe i^ t l n adiii tos t mm -p^efmssM aei^ne^g to 
desexIWI Hjr K&m^ m^ B m ^ ( end (^mtm < 
Antlsisim^ in 0,2 i3l Kieimt %ias pl&d^d in jp roe lp i^ lal>«8 
waa ovflnlaia yim tm9 emmt &f mUm^ MUgm Mas 
aa^i&lai s a r o ^ l l ^ ^ H i Qf tulisiiroallsi m Hmt 
I t xm almdy dote^  fumi^ft a Xaar«9f w a r tlia fltsaf&m^ 
war<9 nim Hia msjioas ©f aiitl§«i p y ^ r e d ia 
aaliiia a ^ i n i t f u l l stris^gtii of aases* llf^nml a^im dm^p^t 
antiaasm aoataroX soitigffi emtM war* aXao iiK^nda^ ^liaa 
vara lnoulataa a t mm tmp&mtarQ tor M hmre f^lmmA ^ 
€^ami#it ratr lgam^on* Fesltlva rm&Uma mm t^m as Ifooaa 
tox%iiiis a via ima riSLg a t i n t a s^ea af a a t l ^ ^ t t a a m * 
lha t l t a r uaa tatmaataS D^r raoii^raoaX af Hia tii^iaat mMgm 
Mlutlcm that pera a dateatalfta ?aaatlaa« 
Boabli aitBiglm taat for itia a a t l f a ^ c aaa ly^e ©f 
mm mda a f t e r ttia t a ^ i l ^ a a t E a ^ imd 
3arial < 1956) Oarpmt®? C1965). 0 , i sd mmn ms plaaafi 
^ T? • 
in the of the piwA^inn mtM m4i a<pip in 
1»ff«r <pl! « 7«0) was ov^aEtal^ l imd to ooliMI^* 
na of a2%tig«i mm Him a d M as ^ XiiaNsr* llid 1»b«« 
inQuiiatsd f ^ 4@ hours a t room tae^mtours* (ins f^dml 
sontroX %KIS also iiielttiM la ussml esfua ma 
l a id ^ l i t rnatLmi^ xaimas of i^vsol^tEi^ apfsairsA in tUs 
proi^rHons* 
I R O S S 
Procipltln rill;; t es t i«i8 psolt&Ts fSt^ l o t nisslc of i a l t iS l 
infoction* ?itmtiOi& of mtlgiia a ^ i n s t ant&ssama stiowsd 
inoarsQisdJig Xsirad in t i t s r as lite lofsotioii psogrssssd* Ssxoa 
tskcsi tros 3rd to 512) wssfes a f t e r infes'^oa nas poi^tlTs villi 
autif^ai m o t i o n of i;400 1)* Hanng Ihs itesfe imtistfi 
t i t e r %iao is Serum 49 a f t e r intssMon vso 
n a t i v e 0rm a t Ihe Xe^s t aiXution of sutigffi* ^Xate 1 #iove 
•isLiao r i s^ (positiire rsae t im) a t an imtigan diXuHon of ft400 
and It 100 mring 41h we«ic« Ihe throe resninijaa; tabes are tarioits 
oontroXs flHo%iing neifi'UTe reaetioiie. 
i^bXo dif^sflon in a ^ i^oitfed positiTe r«iotl<m to 
eeruni ooXleoted 28 of initiaX infeo'^on* Ihree li^dki vere 
sooa in iniootsd oexm (.'Xste 2)* io «ere ol»essif«d in 
norsmX emtrcO. mt sesua* 
800 
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2 3 4 5 6 7 
WEEKS AFTER INFECTION 
F i g . 1. T i t e r of l . I e l c h e r ' s a i i t ige i i i n p r e c i p i t i n rin.';; t e s t 
v/ith r a t serum i n f e c t e d v/ith o. c e r ^ . 
P l a t e 1. Precipi-fcin r i n g t e s t . The two t u b e s a t the i l ^ t 
showing p o s i t i v e r e a c t i o n a t an a n t i g e n d i l u t i o n of 
1:100 and 1 :400, and t h e r e m a i n i n g t u b e s a r e v a r i o u s 
c o n t r o l s showing n e g a t i v e r e a c t i o n . 
- t4 -
for of aiitllsoay in tnfm'M^ amm m^ L 
!!d«atlcfx of mlMm® mmbcr of ©ospoacfits fT^sant tn a 
oiitlgeiic ialstJ^ra p r so ip i to jjlsig t t ^ d^mMs ^trnt^mi 
ia agar imr^ h^m rei^-ortei t® ^©clfle sad aers^tlY© 
lafdCtli^Ti ©f aalg^a aa^lim in mfe^ts C&a^e eni Gm (1957) 
veyy hi^li of t i t e r s SetnetaM,® tecmi^ p r s i e ip i^ 
3?l2is t0et» Hit t l t ^ S i ^oy miatatni^ 
fafoa 6 to 31 inl-^al -Shm Seoliiuid* 
iJlnilfirlyt aiiotSior O^be | ^ ^ (19P?) osl^S Ja8j&ES& 
Q^uim ®ad t^aygj mtlgwi obsewefi p^sltlr® j^pt^pitla t ® ^ 
ox^ am ii^fdctdS ..rffttete 
G^e^l. Ii^y r#p©rt«d I t e t .a^t^gla ymim ©ntlgoa u®© emim-mo 
tlvaHJ mor® sajjjltive Hiaxi -imt ©f ^ Ismmm of Iket 
-tint proeipl'idUi t«@t m s u ^ f J* ^(s^pa mm 
St a Mlistim of m m tten H400. 
lu t^ii yiW'mmt iiiuiy t^s t -Ic^  
pogitlva tr^n 1 and mmiu&d m mitLl 42 Xt pol^ztm 
cut trmt 1^14} psmoipitln imtlteoS^ appmrm in ^ l a li if^etlm 
pr©0«it fliiaiiigs ulm> in licseor^niid.^ yim m^ioP 
.ptoi*© v^ iw- l^ow^d tte-t prodpitiJi mtlbeay 
w?® iiiiiioati iu u siiart Wm intoQ-tiMu 
P l a t e 2. Agar double d i f f u s i o n t e s t ^ o v a n g t h r e e bands i n 
p o s i t i v e t u b e and t h e o t h e r t u b e i n d i c a t e s n e g a t i v e 
normal serun c o n t r o l . 
In asiomor K&gm 'SSeam^ ( u t l l i s s i m j 
antls®a iP^orfeed piNwisAtln twrt ^ ^ poattlT« 
20 a&yfl of in toet im of fflfclj^tniftXi ^ ^ p^ BtMAstmA for 65 
Uaiag oaXlne ^s'^iaQts and alCK^olio vxtmeta of Aaoarls pooltlTo 
n ^ ^ ii«arl ii«re r«ii>orM ciaur ( i a 
of-pi'g®. 
Of ^veMRit in 8 ^ ^ m 
mix1»r« em bo roaoXvod m^meitimtf^^ idlh vartous 
t^olmi^oo. HaSlohsr** a a t l ^ \iim ag^lnot w a of 
iiifootod m t a o i«fjii»m of ? ooa^mkm"^ K&IPii 
and l^argai ( r o p o r t o d Huroo antlgotile eoe^onflnts in 
trioliinoflie of fcibbits \iimpmm ^ an'Ug«oio ac^ponn&ts 
by Ooar and Doo C1972) in of pLgu 
• 104 • 
IV. mw^n m mn mm 
CKI« of 1i««t of of iiswmiti' 
l 8 aMXil^ of th« host to M i s t »«liif«oti<m Iho 
hoiso3.o^0 p m e l t ^ * f h i s «lth«r ^ i^ieh I s 
mstm ixk l»f<ietlcai«9 m poaptiiil* tiamm^ status of 
Iho pyonrlooadjr saspossd or lufsetsd host mm. bs dsaonstxiatsd 
b? tbkS s f fee t i t has m tS&s ptimsltss flnbssc^oit in 
l ^ t imi!»a» sioh effoots of ia^usit^ m His nsnsto^s pamsltos 
h«vs yspcHTtsA as dsathf i ^^Mt i im of gvovtbi and aa tar i t r t 
d^espsass in ttio and juvisiils prodaotlont sHimimtlm of 
voras sad rsdaosd palhoXoisioal eonaitims* 'tis piPss«it atsdy 
has hssn tmdsvt^«i ^ asosrtsin Iho s f f so ts of i«BBi«ildoii oa 
ths a a a t esavi noxms aaxlAri rstxifsetio» ^ s s * 
mmmm m^mm 
19UPSS groups of xats B sad Q saob emslstiiig 
of tS xats wsrs sia.«Qt8d i a His prssant stadjr* Ormpo A and B 
eooq^rissd ISioss a»its wmt p r m t m ^ y sa^ossd to 5 f m l s 
sad a n d s adait Moma mii Ihm <^uax#iaifd id Hi 4 f w l s and 
• 105 • 
1 MdLe mmu MStftrnt^y n f ^ 90 da^rt and mym &ft«r 
pzlaar^ Siif«otLaa« ^rmp C ooasl^Mi of m t s i»f«ot*d viklh 
4 f«Bal« sad 3 » i l9 adiXt aad sovrod ae emtro l . In 
a l l ^praitps re^pXair MorofilaiiaJl ommt mo md*t a&d 
m t « w m ftutop8St«d mWsrcn^^ ct i^tflapfala of 7§ 14 and 
28 da^e a f t« r Inf^etlm* 
I t ima Itwn abaoanrod Hm-^ davlmg psl^aar^ iBfootim 
t s i m f U a r l a a appaax^ l a Hia paxlpliml Mood elmiXatIm wiHi 
a Xataat parlod of 7 ^ S day® and paralated for 65 jfc 5 <^y8 la 
groap A and B xata* iSia mxl^aii i^exoflltixlal densdty in 
primx^ i&tmi^m ym& raoordad hv^vmi 3rd and 41li va^a^ tharo* 
a f t a r I t atartad daolinin,^ "^rlng aaoondary infaotlon an 
ftppraelaiaa and dnaatlo roaiotlon in of ^mrafUaxitaaia 
lAQ raoordad In groapa A ^ md B* In both tha iproupa tba 
aaan e lo ivf t l a r la l donalty mt^ Xovar than 
timt of ^ a a r y infaotlosns md oaadsiia aioxoflXarial 
in l}olh (pronpa ^ t i m p^ijmst^ and aaecmdayy lofaeUma vara 
6*0 and 11«7f 13*5 raapaotlTOXy* iiowarart nonmX oouraa of 
!3ioroflXara«ida aa oba^srrad tn priaary infao-Uon ms raoordad 
In oontroX group C d . 
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M t o p s y w r l t d o u t 7 d f t / e a f t e r r i l z t f o e t i c m i n ^emp A 
and B 100$ and iroooTiarsr of Xlve af t i l t noxiim 
ad ompeat^ A to lOOf^  of oaatvol C^e l ive fvaala 
ifova IA8 found to hinre rnkgrnted to iho vie lni t^ of heart in ono 
of m t a froii iproiip B« Boat of v^ ox^ s woro found ollisiar 
a«ftdf mhmntsA or in tho paritonoal wall* Antopoy 
dfloo a f t e r 14 aajro maiana daaa^a done to 1h« aaudLt 
noma in )>oth -^o groapst and roGoror;sr li'v® a4tXt woraa In 
groop A and 3 m& Sroppt^ to and aa ooss^ u^red to 
raoovory in ih^ oontrol gpmp» Xn botli iha rolnfootad iproapo 
Iha vesQo vara a l ^ o r doad or a^baddad In itie aaoffitriaa* gomtal 
ro^mi or paritonooi ^mXX forcing worn knot (Plata 1)« Xn 
groap B» $0$ of tha ^KSS w^ra antnio«a%aa vhisraaa cmly S^S in 
groap A* ISio fioitoi-a^ doiio a f t a r a month of infootltm ^ o w d no 
laraoa of adolt ifOfsia» duad or l ivat in Iho poritotioRl cavity of 
r a t a in tiotli groapa* contrary to t h i s 40% Xivo wortao iiare 
T w o o r m ^ i n ma pantononX oavlty i n oontrol ^roap* AlMiit 
of tho woma i i a ra found asihnaatad or oabaddad in -tio paritonaal 
v a i l mid gotiitil roiEl<m» mid thio r a a t n a r a untraoaniao* 
mmmm 
Altiiouili iho r a e d a t a t animl not pra^^it ttie aatry 
of paraadta into Iho )»odyy tlio iisiuno atataa of -^o host oan 
bo dataotad by tba affaot i t Ima m the pamaltaa siibsaquont 
P l a t e 1. Au tops i ed r a t showing dead and embedded worms i n 
t h e p e r i t o n e a l wa l l f o rming worm-knot i n secondary 
i n f e c t i o n . 
« * 
i n ISvit anlaal* t t l a an dstalAlshQd faot that 
a liif^oticmf vtrHSk^ t Ijaet^grtja end visnal lairdotlmsi 
doflHs net rasid^r IJia liost aosapXatgiy wllti hoaologeua 
pttxms&tdf ana part ial tianKmit? &«roXopa ai idi l a taQ&ifott'M 
by HI® ddsraot l^'Sial mifmt m ndsil-t wocts or i t s jbmtar^ 
on sabsoqugut oi^gyir** ar« avalXa^d.^ (aaAi&t 
t947s aa<l orlv&otmt 19^1) indlQato that ohlf&aas 
onott «9^o0td to ftiilgflirtttfi M i x h^emQ refnaetcny to 
ftmlliBgo roiat^otlQn aftov a moaHif md are abL® to allalzia'to 
a l l Ute «iov9s of 1li« t ^ Aoaa, iiaaitnlty In chldcma 
dtfroloped a^ftinst pxisniry Infaetlfln la«ta4 f s r a t loasit 4 wtako 
to 2 monttie* aro i^ eixigr Inatatioa® ^ o h indloeite that 
primary «xpo«ara of i^^aala to ftXar&aSl yoma Iho host 
liiaeaia to ^ l a l lm j^ lsifoeti<m« eoott mi^ llaQdcr«cIdt< 
Haodooald and aoott (19?5| t997) In a a t r ias of t^qtarlaonts 
(#ioiiad Ibat ootton ra ta aaq^lrad l e m i d ' ^ a^^eHnat 
o a r i j ^ follovixta; pTlmsry t&t90ttm$ m^ tsmme etatne of 
host paratatad for m^ or two a f t a r Hia introduo^oa 
of prtaary InfaotlQau fha principal affaota of laeoimity to 
Ll'^ a i^OflQtdaa ^own Iha tattna ra ta if«ra ( D a roAiotton in 
mmbar of %for»9 a i^a to gswt^i f^iiXura of larval atagaa or to iha 
daatii of %forQat and (2) grovlh xata retardation. 
In anolhsr atiisSjr ii$ a l - Cl9t2) raportad Hmt tho 
mama, doga ^cwloitaly aa^oaad to Mrofi lar la larvaa baoaaa 
« at • 
m t m a ^ y to mBCamm ^ infoeUva Isanmm 60 da f^s aftor 
ianmlaaUcau m i s nae QBaif««t«d tli« a«(Lay ixi 
of etroulatins raiorofllfuriaa la Yaoolnatad grmp 
tt9 to oontvol groups a&d t^e »tia)»0!r of sdovolllailao 
w m l/l01h of of oontrol* mnnifislyt yong C1964) has 
r«s>oirt«d HiAt Hia dogs i»7«Pflooa3Ly to isloifolllwnaa of 
TUlfHlftrtifl inaioao Iho fo i^t icQ of antibodies h«iip 
In tho daatiaetloa of alovofiXavtaa on mbsacpmt a^lnistrat&oii. 
fha ataS^ Ima alao i^oici a aaiko^ vadaotlmi in. 
alovofllarlal. <l«iialty imd las iy of adiXt %ioi«i9 
ixi raaiatBat a a i m l s as oo^^vod to sim»r«al9taat omtvol group* 
I t 13 also of i&t«rta t « i a t xapld dastantatloa md d l s ln ta^t lo i i 
of a d a t ^foma In p«»ltQ»«a omnty stKrta oai?IlQr in 
gyoap B vata oo s^parad to s x ^ P A* l e iB^loatLvt of 
l ^ a t tbiat laoaaolo^cal a a t l ' ^ t l a a pari&at In aatlTa tern, ^liloh 
avo ixm^rnMtAy taelggava^ of f l^ i' Hia aaoonaary oontaot of ^ a 
pasniMlta* Aa a iraaolt* of loaal t laiaa roaotlont 1ti« aeUvlt lae 
of Hio aayilt nosRia aora roatnotad* ML»addlng of Iho W O S A O In 
-ttie siaaintrlaat p«illac)»aaX naUf ^^mAiel vagloa fUuaiy laiAa 
to t^o teth and dlglntagvatiaa of tba uoxma* m i l i a r raaalta 
!unr« y^portad ^ aeott and ^adonaXd ( n i ^ o ob««nrad 
tbat Iha pKKHh of Infaotlon of ^^toaeaold— vaa 
vatnrdad in Ihooe m t a atlXX hairlioaTod sona l i v e woras; 
Int l i t t l e or no jfataardittm of ^ r^oif^ i ooourrad In l^ooo ^ara 
« as 
oaly dmd foona a t 
B«rtsai C1966) aro^portod Ihat in MM of SNiixifoetlcmaf 
em imnne Hie ho at iapostd a r<itaraatioa In 
^ v l t o and of new popolamciiis of L^^^Bcid^^ 
Momn pRrtioiajixl^ la tKe iB^mtxel eepritsr* ^ i s a^ay oloo 
dliAulifc tho of l i if tet lvo laxvao itilcti mooeod In 
Zn an eaiw on^ Xtve adiiXt f m l o worm 1B&9 
foimd to tai^tmA to vloiai ty of thd h«art pimo^jxliig 
(Hmvtamm in soco&aarir iufootifm* IMs ocuXd be sttrilsKted 
to the uiiiiattatiaLe orrrtroaosseRt r t a d m d b^ r v ^ m r ^ Infeo'M.ctt 
that crraked the ftoveeieeit and ai^tLm of Hiq paamalto to oH^er 
Bertamm (1966) has v^^orted liiat pHmry InfeotlCKi 
protemy ^okee an mxHTommt In -foe host tmdyiitalile to worae 
vlrltte of |4toaQifpf4i|ft wonast m relnfeoticnt hare 
foRsnd to have ^gra ted or aored a\«qr tm -the n&rml 
^ t e in i^lmml osvlt^ of itie host* 
^osAier wwQorta indloate that the iretialtln?. «» 
gtmWcm of gmdhf lailttife of d«r^opii<«t to s»ta«lt^f InhlMtlon 
Of iPi^roasotloiit dealh end dlglntegmtdon of wosma • are ^ e to 
iateirferettioe vilh Hie ^ t r i t i c m of iSie pajmoita* Culliertean 
(1!H1) flng^eeted «mt thiia o i ^ t be d e a l ^ t e d tha mtl^zyst 
tiaaile of lieainitf to Re fkir th^ reported Itsxt the 
variotte antlbo^ea part ioulasl / preolpitin foxmed by the heat 
- 83 •» 
instcua^tBl i a af footlsi^f Hi^  pamailt®, Hou^rtr* 
t m m ^ f I t ha® pointed oat by ©ad ilse® < 1<554>f 
Ceckear (1956), Olaea (^59) ana '^ftm (1965) ^ t antibodies 
vhii^ or* kn^mk to b^ ^ omoemiod idl^i prmml^m of fdddin^ 
atunMii^t i»idM.lis9&tlo»« OGoa^oaal of voma 
from bofit bod^t nsm i^M^islblet ^ t Ihiro urs other 
fuetere also knom ae o^loXaif p X a ^ g €iii Important 
l ^ f f s (19^5) has roported tet oflilluXftr ffetetors l i i ^ as 
eogtuo^Ua a^t meroiabasd® tmp tb« &ot&vitie& of idffni^ttiig 
Aaattilfl Xarvats izi rdol^tcmt hoot* Eoo^tly Ba^pl and 
aibsiiliiiiaKi^ C1970) hm^ r ^ o r t o d l ^ t Ihe ^ t o r s 
iOT laoMfitty in natAm ^-plaat l4toeioaQld^ w m 
not isitlboaid@ pro^ood but Iho I m U c m t ^ y 0 ^ 9 (ooU • 
l ^ m ^ t ^ ) pXa^^a a ItmotlQcal rolo in iaaniiitiy* fho 
90 Ibr liiaioatee of iiaounity r««t« 
prlMTlX^ on mmml fiaotoafa mmk^kxtf ofkUnlAr ooopmtl<m* 
« 113 -
mwmmm m^mu 
uattd fts t««t liliiedQaJL* in Ihii e^d^r 
dtxifttVf atid 
itoa*! of the dnigs a^kainistvirea oanOly d m p t 
ilHoh inire iiie<»lfit«d 
tmmUly and tn tmuooaas i j r m m m i m 
a f t e r dRjra of a^j^tasBaaa of adOfQftlaxlaait mid 
omtljittad t i l l isl€ffofU.iiilaa t r m Ihe pcrlpliMX 
isQLood eizoolatiai* Oo^lata iia&p?«ax«a6a of sdorofiXeuplaa f sm 
ttia parls^azal mooa olroulatlcsi for ihstm CKsiaeoatlvo a&ys ma 
takoci aa oa a i l d a i ^ of autlfl lairial aetloa« Frier to ma 
adalniatvatiasi of <!mgef of m t vaa raoordad* 
^f tar a vatfc of Hia aiacoatiaixatim of tha asugat ISia 
^ooa of ra ta m» (3h«cka<l a ^ ^ to find rnif poaallilUty of 
raipp«ue«iioa of laiovofilar&aa* At Hio <^oaa of Hia 
Hia ra ta vara autopaiad* A 1»tai3 of taa aMn-«iadleatad mta 
sanraA aa oontrol uaa aXao k«t t in tha l a b o r a t ^ t and a raeord 
on sdaro£Llara«tU m s s t^ts inad* 
- 83 •» 
and oa oiapoflleivift** 'Hoxofiliislao 
In 'tis p ^ ^ m l mooa olrvmla'tioQ of m t s 
vltlh II l a t m t purled of 7 j; S dta^ ya Q<mtlsm94 to sxiot 
tor $3 5 days in ooritrdl «ats« ^ of 
19 sAcBPOfHnjnWwEi^  tn IhttM »at«. 
1h« tt09 of ai^iSiyloiix'limtsin* eitKOi-to < WS^ iM, «Kp«ri"* 
M « A M m%9 A I ^ M ^ of olosofUaviae 
fren forlplimX laood elmitlatloa* All yata of 
eliefofilavlao from perlphssBil. taooa «lvoalatlo» in >6 a&ys 
at ISie daoo of 100 m^cg tidoo dail^ 
pifOMnHn^ a 100^ x-o^ona^* onaa-l of aatifl laslal ec^Qfif 
ho«f«r«rf «<a8 d^ayod lijr da^s and 10 * 13 da^ at the 
doaagaa of 50 aigAg aad ^ lagAcg ulth 90^ and ra^cnae in 
vaa^aotlva aaaaa ( ^ ^ a X)« ^o alda aftaot of an? kind \m» 
vfldaat at l^aaa ^asLgaa* 
"^atmlaead* a i^aotnim walAit&^tiaf mn taatad 
tor tha Urat tli»a in Hia praa«it aiipaviaffit* Hio dzu^ t ^omdi 
l»ot«»t Merofilario&dal ISia drag vhaci adiliiiatarod 
o » l l y in t*5 agAtg and 15*0 m^g toody wali^t (isdnglo doaa/day) 
prodaoad ooi^ pXata ^i!:sination of aloi*o£ULaviaa frm p^els^ haral 
tsdood oirculatlosi of a l l i«ita (raapoaaa 100^ • .iJlaappaaxanoa 
*s$ 





i ? a; 
• • o o • • • o o o 
VI o « • • 







• • • o o o 
fl> to fO 
I 
I 
t ^ i 
Mad I* I* H* H »-» 




• • • • • o o a 
^ fl» t 
t I 
SJt 
V» -4 O 
t • I 
vn f o> 
I f I I I 
VI C9 C* 
n t n ^ t n ^ t nnnn 
o o o o o o o o o o o I s ^ I 






. O O 0 
o H 
§ 0 
I S f t 






- 83 •» 
m m of At |p«0 m ^ s vavioS d a ^ 
H^ r days a t tlie aose of 7*$ 
(lat&o ! ) • ISi® also no effoet of any 
IcindU 
dnt^B mtii'^mad Bot oiily brou($it 
of ^ m f i l a m f s i l a aXoo rodbtoad 
emsl teaMy* ^sdsaia wsiemtilmeM daacdty I12 hotraeaii oad 
^tamsiaOlo troatad easaat en aa aramga imxladi liotifaaQ 9*8 
4»5t smd ^oroflXaxlal populatien si^ ovad a daollnin^ 
( f3.s» 1) » ^Herofllanao a f t« r a lapaa of 
oao of alecaitiiaiatim of azug in e l l heymmo, tx«itad 
xata ^tiaroae no ssiorofUaxiaa vara ^aaaA in m t s treatad id Hi 
ta'^miaola* 
a^othsr Ixroaa s^ ao'^ RK!! an^ololnt ie 
taatad In ^ a p r a w l ax^aHaant a t mriotia aoeaaaa g lT^ 
osttlly and inM^aritai^aBllsr p m a d a ^ l a t o l y iaaffaotiTa araa 
a t h i ^ a r doaaa (IVilAa X) « '^a iidorolilarial 
pofBlatiea amtliaaad to i^aimaa avaei a t hi i^ar aoaaa m^ 
follawad tha islotvfilarial otianra pattam of eoat«>l xats 
t)* PiF«aeaclAo ai tsa ta haa i>a<ft notad to be oftaia.dt(dLr 
inaffaativa on miorofllazlaa as ii«tll aa ad i l t i^ omsm ^aro* 
f i laviaa n«far diaappoarad md aioxolilam<isla aonmnuad to 
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500 m ^ g "body provoa X«1hea and Instant of 
m t a oecurrad* Lower (150 ra/j/kg) aia not EIIOW ©ay 9tt9&t 
m !!iiaro£lXariae I t Hg. 2D. damg aoot^arvm aX^ 
iliovdd in thla S^aos of 'ttia 
dmf Aidi as a i ^ f j 5 a g ^ g tosle 
effaets m m t s tm^ t r ^ t a d x^ita over a pariod of 
hours ot aarilaiatmtlm* Hmoe Iheaa doaagaa vara dta» 
ooEitliiiiod* loi^ar ^ a d of 0«8 m^s not ^cm mf affaot on 
isiiorofllarlaa m m aftaor da r^a of emtirmad ma^ioatloii 
c m m a i ? 
n s t s wss^e -autopalird a f t a r t h a t raataaat was 
:i9tma£m t r o a t ^ i^roupa of m t a vara aaorlfiead ovar a 
of days trmi the In i t i a l Infaot im, Av&mm raeorary of 
wossaa iii thaaa iiaa 40§ and a t Iho aooaips of 
25 a ^ S t 50 m ^ g and 100 s^ eAes raiQ>aoti7aljr« reaadUttag 
yoTss vara ai-tiar daadt oaAimtstad or imtfaoaaia.0* '^ ateetaiaoaLa 
traatad gi^p® vara talcam tip %atwa«i B^M days baoaiiaa 
of i t s ^rtaraEia affloaoy* Both of i t a doaas uaad prodiead 
aaff iotaat aortal!ty* aad onX^ r eaid l iva w m a %iara 
rooovarad (Tal^ do In OHM of ihlftHviAfteoXa md pipmait ia 
o l t fa to traatad ipraupo Xiira voma raecfv«iry» on m 
and 40^50^! raapaetlv^y* Zn oa^o of aeot^Xarm mA 
tatx80hXoro«lii;^ma autopsy vaa too liatwaan V30 ^ y s a f t a r 
16 
12 
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Fig. 2» The e f f e c t of a n - t h e l m i n t i c s on i±Le m i c r o f i l a r i a ! 
p o p u l a t i o n of S. cer\^l. i n t h e b lood of v/hite r a t s . 
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t raa taoi t and r^oov^srlea ot l i ve adult woi^a in Hioas oioiie 
w«r« ©ad 43-100:;'^  reoovo®^ of i lvo iiault 
vom® la ua t»« t«a ooatfol spswp had 40-^  aft«ff 30 dte^s 
of l a i t l i a InfaotLoa ( ^ m ® 
'tslix^caaplJi^Blae oltsat® < Dt^ O lisa a darui^  of 
c^iolc® in :30Qt of th® anlml an«l husasn fllarlG90o« snd 
Adhlani*!! (t95l) reportoS Ih® aottca-i of hotmsan m 
^ c x o m a r l a o of t iadiecm^ volvulua ^ t roraaiziod ine t fmnvi i 
on aaal t woroe. Oierry < I960)» iMi j | | aJ^. < 1975) 
aa s a u p ^ o r {m4 mat eft^Mvm dru^ in oaeboooKtdae&s 
mS ifticlisrlasdls* lha aXlorglo rmetlmB§ r ^^ r tod t ^ l i i a r 
oouis bo sMooo^afUlly ocmtrolloS proMooXono or uoo of 
dloth^oaTliiiEiasdiio-^o^aatog oaXt* l i o dxug has ^ ^ i^ otmcl to 
bo offoetlve cm siiosotSlei3Pla@ of lAtmtogjaidfgi md h^Mtnti^ A 
aMsnan-tt iii aoq^orlmoated iMf0itim& (Lm3e&0r ^ 197ts 
m s m aad nataxajaof 1973)• m ^ o r (I960) raportod 
lhat vaa Inoffootlvo oQ^s^otiiaiy m^^^mXo stagoa 
Mid y^mm of ^tWafilt^Qg SSSKSi^ 
r a U i ^ JKH S^* < t972» 1975) tostod ^ ^ a ^ i n o t 
ooavi in jtA y '^yo and v^ti;^* a&d founa i t <|ttito offootlvo 
a(?3.1a0t the radcrofilariaa. 'liay nl t^ obaoasvod a docreaoe t a 
• 90 • 
Iho ]^i*oatiotlv# potmtlftX of Hid ad i l t woms iiad s t t f i l x i M 
i t ^ bo bmsllol^d of to^ Iho Strth^r 
otMtrrod that Hio i ^ g n^s o&paiaa of proaaoin^ tCK)^  isortalitr 
of adialt %ioras in vitapQ a d03« of 790 
Iho pfTootfat fitad^ Hio above obd^nmtlcmo in p<irt« 
dxug has XeHsfil oftoot on •3iero:a.lana«t bat voaeiaed 
^ t o Inoffootlvo m Hio aaaXt vozisg In JA ooaditloa avaa 
a t VIoms by aauigMiX ^ (1979) 
yotg^raiag -t&io dooareeidd In the rgprodietiTo pot^nltal as 
iEidleat«d by the abemoo of oiorofllaflao f j m ^ e bloo4 
laHoa mm In itia of U t o adult vostaot i s baood 
paroly <sa laa^laBtlo«i« Haifelxiii (1950) ha:^ ® olroad^ 
-^mt !3i<sro£tXariaa ^ t LltosiQaoidAa fflirtmli'i ^ of 
hetmsati nov® a m / firoa the bUood oirouXatlQa aad i^ t oolXoetod 
451 Xi-^ ei^ f iMsfe m*9 Xat«r by opgmiii i lka aotlcxu 
Haairpaamtoo of ^oroflXaadaei Hiay »ai»ortadt in poriplissaX 
blood oiroaXaticsi eouXd b« tlno to l a i^ t l cs i of fra^i ?^ei!«£Ua3riao 
fsm pXoBfaX oairity« 
•^abomte sixstllaa on tha moda of aotlon of hatmena lioiva 
b a^n oarriad out in LiteaoBet(^^ infaotlai by 'SayXor (I960) and 
fioiiardalji (196a), ^^ yXoy (i960) liaa obaavrad Hmt 
hatwaKi sttcfc to Itoo ^ X a of tlio oapiXXariae of ihe Xi<7ar by 
l i i^y taiXs few Xat»oo<33rtaa adbaspiaij to Ihcslip taiXs. tba 
01 
of fi^ftgeo^sls fms Hio ^mi^mH lidodd iho 
^ s t hasi i M i fomyojfa rdomtX? ^^ 
B^tmr^rnsi (1960)* tifTTd "iiat idlhtn 
ao of B30 tmalseiit mood elMolft^^ s u m * 
got oolIoQtsd ill ma alsaa^d^* or loo^isod id'^iti 
hopetio oiai®* "aio ami mr<e« i t s offoot on i^erotUnffiA* 
a p]*eo@@@ of l^r^iii poximfo loo@ of ^ m ^ i 
m& niHiia 4 os^tKneo^lnliar Idmo i^gooytli^&oi 
hf Mm f^im eo3.1@ wd iicutro^iila* l i o iatraC'^lnliir foxas 
app i^yf to iHi n m s l oaeoi^t foir Hio Xoi^ of i^isnlli and 
mmw i ^ n g o o ^ s l t iMob o a n s i t a ^ as a oomo 
of iafeettm m i 
Mgdlafijf Lfi^«ar ( m i ) mmn m^ Hatftsmjca 
< m5> hmm that h^^mm f^ i to oft«otivo m 
f i lsylao of LitMK>gieidaa m i ^filyiUft md aaolt woimo 
l^o c^iamotflsriatlo Tmppmsmam of iilm* 
in Mood eirmiXmnm aftos* a of 
©f -Sio toiij in 'Sio paPoiwBt I s ia^Hofetlvo 
of -iio fact l ^ t aault worn® Ijavij loot ^ t o ^ o M t o 
fO-^Ha l isut o^xtiima to profSaeo i t and Hjo 
iiSkftUQc^ eo of emg i@ orort mo t3i<»rofll,iii?la« roapposr in Hio 
uooa oirmlaMm mt^ m tmaf Ima^ AltSiougi nm 
mwm^m to ^ offootlvo ft^pinot latoremaxiaot lu t - t i i ^ 
* mm 
mdmtu a ^o^&m^mAmt \iiVti Ihe i a o i ^ s ^ of 
tmt clieralaalt tdtMHseiX^f vtm& iM 
m^wplmm^ 4a osctawslve as a wpmtem 
imltiiaLidii'^e sifiimst a yid^ imHoti' et i iataetlms 
m^ fAmmlmB &£tltimy m Ihe sdoreflXazlao 
i to re t t l a r i f t e ui^ UUsa h&tmsm mmm 
frm laood tsirettlciUoB st all 
@f Hit C]si®«t of 
All mtm 1atm\9& tUmat of lidarofltola* 
& a l l \Jiil© tn !>I3C t r m t u i 
grmifs ®t mirlfliag rmge tipm I t 
i s m l ^ notawop^iy tot s^®-^  l6¥43(r ^ m of Ij^tmsieel® 
i n m0 ©ffectlVQ us tSie ^ m ( W m ^ ^ ©;f DBCf la 
lieti ^ 3 0 8 r ^ m ^ m I s W0% vm eaa t#ti®slgol« m 
iKsti t f fast l i ra Ife® a i o w f i t o i a ® liut -tli© l a t t e r tm® 
««flsiite m^fmitii,^ WKsaiia of I t a «fftetlvaa«»@ s t 
Stepm^r Ifea aamg im© alao morn. ^mQ l^isiia m 
a ^ i l t mrmm Qt ^icSi tt!i« pmeom^m of l i v e y^ym^ 
m m@ may a ocsaa-ttai Qoe^omia® 
to imtsmt^d ^ f i i ' ^ l fH^ta^ t of 
• » 
aftiap a of asug xmmlst 
muumm in hmit ioajr* f h e ^ 
ohmspmiAmn men isiadmibteilj in aoooi^teee ms^t^ 
hmrnm M fill* C ^ ^ nul^ors mao 
n do^iOfttlvd ami&iiis of a n^ tNr of aslbid^latles in 
^gtemra iBfllalffiliflliiii! ^ ^ ^^a^aeldAa and 
roporteS that Bii; liss «ff«cimv9 on &lmtoSilJ6aeim 
-letffisiisoSbO wait a^liliist laioiPoSL^Jiflao an 'm&X 
fhd s r ^ r M to to iom^o a t 9 « r m i 
tim^a i N i o ^ M ^ d of siiS^S C'M.gai^ciit j | i l ^ t 19^)* 
( W i ) r^p^rtoS Hmt lii^idr of tatxftitiiK^d me^ aa 
D^f wg&iti^  ps^^oad txm^mt ^da affaata 
ill tridiiiioild iii niaa* iB jdLto t^tid^ mda lii' 
•miaapoat j i i C1966) a r ^ ^ l a t m t aaig asiarta a jeapid 
pasnl^idi^ i^ti^m aii "mrlcxas i^aolais of ii^ iEi&tada* 
riartemt l^od^gaXlt t f ^ ) tiiii^ taata i on tHa m^meimmM 
prenrad im^Xatiaj inaffaaliira* ^oaa of -^a sa ts i&aavaA 
of ^cmflXaxlaa arcii for of oailoatim* 
mirtli^* tha x^mv^a^y of aia|.t t^asma m autopa? alao 
Diii^t w«sm a llilsijr t i m r m tsdiaiitijs i tba iaafflaao? of 
teg in iiif«0m«m» liOM r^fflpf mjo^trnl jadi j i . ( 
o^aostrod f o ^ t i v t of tuialNiaaasfidLtt m m ^ ^ aiailt 
i a In lli# iM«StmWrmmB 
m pmmmt mpiffSMmt I0 
mtoalj^®^^ tn meovamo^ %dLiti miiMm W Vmemxi 
(fmy tn ptmrntQ l a i f Aum^^^^ imi iBi ^ mmmm 
infm^m®^ rio t t s M t i i a ^ i i M i ^ t m ^lAmit® in u ai»9« #f 
fOT dfty® aaa foim^ I t 
mmw liammm^ otfweta In 
and a e t t i i s m iMiii hm9 %9m l>« lit^f 
th®|ia6ist t963t ineffeoM'r® 
iJi eag^ Mfmi^mrn '^tim^ obwasnrn'^oaa aifQ ta 
lA^i 1£|« J l ^ t 197^ ilioiMd 
oc^ l^ -^ i a e m t a e f ©t %%mm i a ^ a t m i 
tli«f (aiafilial Jd BTO timt i s 
•ff^'Uvtt m rnm^t iM Jg rLm^ t& <lh« pm&m% 
Hkem hmm foimi to oo i^^ ^Xstdl^  
m vom^ mm^ a t 
mmmpm^Q mmm ^ma iia - e ^ r t ^ mmm 
«f f« i t s sni BO m^filmsfitAML 
m^mrn 
« 95 
2a ot dsufs ttatng M 
as haa mHifsim^oiry^ 
mA psove^ to hm a^mieelm o f o m a i d M ^ t 
Bolfi tianre aitoiik Hio e e i i ^ b l l i l ^ o f 
dostamotloii o f t d s ^ l a t l j a g ^ m f l X f i S P l & o I n ' t io H o o d o f 
ex^QXima^'tel no i i t « ' i toso eoiil.4i l l i « p » f o v « » Ini so 
naoftti ^ ^ a^ilj^at nalmaa i^ ^^ t^ pii^  f a a ^ Uifoetioat and a 
ooiili tm ^ ro^iiiiii: liio of tfofto* 
^oiB&m* r^noo has ^OMU ttm offootlTflD^ao a-iiinst 
EdilLt %iom0 alaOf m^r ^ la^m e s of 
Hie fUmv&id wom§ gaflwri* ms m^mSMmWly 
i s s ^ m ^ in l&^imkimy ^ ^ d o m isagUig 
fiKMi ptar mis* in 1ii9 
mona msfCBSjimm ef m, mtft i d ^ & 
ef T J a md j 9 Asifs* 
Idtrt v m s n m N^MienrmS f m pis f i tava m i ^ «plo 
ftft«r ixi$,wa isfoiitlm* 
tisite imtii po^m^w d t e ^ 
t^s^mf^ mm ^ 
UlMieiMd, ^mnAty m^m^l^ emmSiM i^Hi seoiiiQ-* 
iMlie qp^iteM^ fmtH^Uir* mssm 
ffioaifm of a^^PoolftMe inm&sa 
in t&W itD tedtlcm^ A in silKi^ 
and m ovmit i^Mw^iM In turn ams (K , ana y • 
gtoiKilins i^^pmHAtii® mmmm afi^j^o^ilQaaXy 
ijamrnxm^ 1li« pvt^m^nm of rnmn^^Mi 
imim hmm to imii«n« 
• 
am^jf&aoldlo pmetmsp^ umm ehort ttmtSLUmUm pmelo4U 
mmtf^ m» M c s f t A tmrn fxm 
In i lM. tiofto^ci^ aat Itaawmii Mm to Mi^ailiM 
m^mt cidn tiidlQsttaa of swetlons* 
(^^ItfMUt Hxla^ ft^Btftiit j f l i i t f t jUfidk 
iiifiiom«i vfto CFP during WMIC mA 
ocmtlaitd 7 vltb a n^ vais tliMP 9f ft 60 ^ v i m 
41b ^oxi&f mmmrnvy iMSmiXm a 
qtiiai#iging ^ M t caitslbe^ wis n o M 
til f x i w ^ iiif«»m<3iw 1li« Mm and ^am of natilioasjr 
t i t i r has to oeizieido vll^ 1h« iwixifflBm alwjBUUaial 
900iBmtm^m O t i and iHi mmk^ also t&Hi dsiarvtvtl 
of tiom* in Hie pafitenotil Wfitar ot Hie mlm» 
u m i t m n m of pmli^Mii tosto pe^sl^&tla 
a»t&liodl#9 10.00 toMH dotootoft in Hie lemio msem* Ihe 
w i t l ^ t&tor ol»tBlii«a pvoel^tla vizig toot mm 
doteotod f t a no^o of iMtUl ixktmUm aoadana 
mtoaro di^iiif fx^or*« #sitmo dtfdidioB tocSHtiqeno 
l a m^ ^imm^m Viewed Hmt •loXutS.e j » SHSl 
(aeaLoli«r*o fintl#«i) ooeatolaod at lonot tooo ^ittsoD&o o o e ^ 
lunto fto tlurae i^peetpfttia timdo voso oiNwievod a#yuiot taaune 
Hio mto isfaotod j . ^agi^ $m«lLepwl!i mm mtt of 
lisaaul^ uhitih woe <£iaa»ot«yiood li^ r Hio latha2. affaota i^om 
Mm m ^MMamtWrn ef nid 
iiMiftta of iimtA e m i & i m m r in 
mwimts i^m^mt ^a^at ^mm mm ttmA ^iNidMt i a 
ef mw% wmiMm* 
mtfwtmt isittiaar tvf^smAmakmf 
e l ^ ^ ft^^StfiMii and 
ym9 in mvUm* fvtnnlieiLtt aod li«tMBMi 
Bolli rnmmii mmm Id^ioiit 
f i ^pMi t for IIIQ f ivnt ^ttMi 
irtHtto ^ i i a «moi«i ' <» Hitf ft^dit mmm ^^m 
mm&mlks hm^ \mm ^ \m iM^mnwm too 
9 9 -
« ^ffl^i^f iMfmnm in 
l a (mtK«e)t CisaSia^  
M a t e s * i a m i ) ^ 
196S* !lft[filCTIjSiitff ^ ^^^^^iff^ ioname 
mtSL^mm of 4tli aiid a d ^ t 
out ^ ^ suiHidi df 
md mmia^ of faaaaatMa J l^Q^ yo^ltap;^ JSl*f JQ^ t 
Jm&mf Wim A vmtm m of ^exoHlsr l i i l 
JtoSii* i i l i*t Jtt* 
Bapd* E,0«t iiila»le»i^iiat % m.^ f«B«t ImBarnm 
^m^mSi. Hi HI fUiO&iaL midm^B^ laMiy^ 
- m^ 
mkm§ IhQ fl&a of Hit X^oeeytle 
rwgpcisii^  of sioo IMae'M JtoBSBflBtodLte 
BffiiAt QhOj^ ifti dkiaiQftt C0i3i^ pii2«it&ire 
la hook i f m dlwsee* lift* 
B«ar^«if ifoiisi pNiMii fl^mgmi In 
ItlMAfiiBll intm^mm IMM6JI*e 94«4t» 
B«rtsiisif 1966« B^ iHHEdoo of t^lilNeiim ta 
Qottm xat Xa *Adra&e«« in fsMidtoiosy* 
isjf Bm. ikiifte^ Aoadflsa&o I»esiden m& Hov ioxlc* 
B«t m Hio landa 
Mood of w m i m m ^ aataals iaf«et«d ^dtii ^ a s f l m 
j n a j K I c M i S a S u * 
of aotlce of as'tifiilaiallo totaBn^soilo. Li|ft 
f t fr@VfTQ2, 
BoidotfriQgit and ilattorf A«ii,t I n t m t e m l iiad 
woloiiioal tooto ^^ mf^Mukk 
in o^ooo of J^ Jttto* iii4»tJ8t* 
• 101 • 
oeoBit snsiXM of a a t e l 
oc i a^ us a omi^ ta^opiafid pn l aos^ j 
tern m i2 i f «et l<m o f tarn, t d t h If itSSft 
aatiySl £» IsMaSi** 
fiQd 'h»hm$ 1951* "mm^f of 
tidlh tfuwsia hm^mmM rotfiXt® o f 
a t i r so yior i g . jL» JS8EE« 
O o ^ M l f C«H,« 195% mUkmAe peilo of memtlea eaa 
mt tam§ B«K«f Cheii^ ois in the ofHo^oy 
of daxilas mttimtlcaii of a nmtodo 
(mmiMim Mmid** iU IMUAS* SICD* n a - i i e . 
oax^^ktor* 1965* iMAjioiosy MoXoigr* vuB» msm&tetB 
Co« 1'hiXadiil.pMJi md Lmtof 2aA od* pp* 
o f f i m t & o a toot* 
iSI* JKiE* I I ^ I ^ t ^ 
iS t i J i a i S ^ 
eektrt 0*£!*t omxtlBSf S^s^im iA l awtdty to 
JEKfcSlllaiiJtil nalifflllilff' ^  ln^oataa e ^ r t l o m 
oatartsarit 1941* l a m i t ^ ngttiiist miljaaX pemsltM* 
Ool^flrtsoei* Boee* md C»ll«f 
masriftiio Immmtnw i t s i m a e i e ^ o e l 
ia* J t e t 
Oiil^artoeiBi ^ • f . t lUl* 
0i ftlaxiA«l9 ^ JiUlMttlA 
laiti mnestltiogni* JB* SSttk* 
lsit9fi(tixi&3L pamaltos III* l93.ood i& l^ ociB* 
vom end nGdaOftv yam infMrttoci vdth obMmtloiiB 
m 1ti» mmnl* JfiBBs* Mi* SUaSUtte J S ^ t iSt> 
Dd9t MEid a s ivns tmt H«!3Wf 1961* m th« aetplr^a 
I^MifltallO Qt (Mdctfis to ^^Miifip^^ff ( SGhlSB9k» 
a m l i m f titiUlBi* JDKl* aiA. jg t^iB, MA* 
B«Ot sa i l^pi 'ttii* J«C«t A on IsmsieAtloii ef 
of eihiikM i^myr^'ttR i^Maq g^ 
• 103 • 
IkiSXt «f ^ d t Urn fatlBQaiBlit ^ t 1972* a t 
insisiiaii t l^ ^f Hid aXMziO m t to infgotLoa uim 
ilumaesit B9alc«rt ll«B»t OLloiQiil 
aaa i iMto Io^ea l sluaiae oa posit tftfltWIMBMff 
•yj-gjo^aaafl limumMea liif«etieiia in 
m i t t f i^ t 
Met* B«o«L*« A K^ttitT tiemimmt of 
B«0«|,«« "Bfiisl* mo n f i ^ t s of axugA on ^ ( M w a i 
jEgSasaias* Malss of gemsaln uain^ Atimfmt 
^ ^ A of "fio tSKBlbi latvipdHf 
nmDii^ sttd ai^ii- iftd^ ^ ^ i to i» 
m M ^ m d t t mi& 1940* On ma 
of to Iho in^tftinal n m t o t o 
• 104 • 
1^1* M im9eSMm% SisKmstnittiig Hie 
mid m «»ds«ia&at9i BtttffltW^ift 
vI'M^^lf^^ tjosmil imo0l»9 iM QBlTes. iSHttUfci* 
Hmt f .C^t UUf ^.C^f il«3, 0114 Killgt 
0f maaetauls ^ ooeara^ 
meaicKiM^ Htm ^ettisa^Q^tea&cliie m Uiiisn 
ms ts ie t (LStta^ Kismm loSloeid 
l i ^ b l i a of Aapla> Jgsige H i ^ £aBBkSlS«» 
a»IUt 1B1U AH^fimm la m«1hodGleii2r ^ logBmotLa®* 
uoaiii of pemaitid JfidSk* IMMdU^s JSQt' 
H s c l i l ^ t «I«H#« t947* of "Umt^ aad ttiui ffvqoliPed to 
froaoiet aetlirft ism&lt^ in aaE^i^t 
1*4«H« and de lr*«ff«0t at 
Siiil* P l h JH8S»» 
lUff l^ i^KOs&itoptiiXte l « t l^ l f tv lom. 
aaiti?»t i ^ t I x i v c a t l ^ t K s i cxi aooBXlaal t 
In p l ^ cmd aiiar ^ dlfltzi&oii 
^ ^ JMISBi* JSlSe iSC^i 
• 105 • 
QHULt «t Bfw#iMi* mm MSmBiA 
temft^ffltBauXfta <f t ae^ m asaw 
ioomSL «t de h o ^ aaosmux, ^aala* 
ZMUI&S* Itti* dS* 
\ 
OiilMf A*B*t fbfl plmtm in dlMooa* 
ia flljisiaida* Gmismm* ef fftdifttLBg pse^MMt 
about $Ae*emtt$tae» iBiki^ jflStifl* I&Sl»t 
Mtlflii h « t m m m fUafifll ifOfsa* 
HftycmiCt isiA ffanystont I9$1« ot 
I . aistfUniUm of lalmfllasUi* 
in J8&* J&ESE* l id* i l* 
n ^ i M h * B8Hir«r«i IbKMMwiKlt EtHbf 1973* i%oolimtlcm 
• I 
^fMhftffltitffflft ffftffliflllBii ^ y ta |«etlng VOXB 
«aitnNst« mia ^ gfom into I' ztt imii* 
RoX3.«r» md EieaLln^ 0 , t t l W Mfihiiiostt* n * 
mtt«llinig mo f^niiiMiia^ BmiMUtte b i l 
aolsKBit ll*n,t ena 1941» A of mood 
pidtavQ of tgm pamalMo ptsM't&s* 
D i^acssistx&'tloii m^ QSoa9»Mii«itl9Bftti4Sii 
of roa^lxt&e fmtll3edl«8 in dt^a iiif«ot«d idHi JlmlUBfikl 
iatiLSa* itt* Ma^ Ux^* JQ* 
HiiArai 2* and fwm B90* ehes d«« 
X w t qusai&liGit&vo aipoeta of Setgtotfijyi ontl^ffi* 
x^oeticKi© nHh a tieailiQA pftsalTo c n t e m a 
fii^ph^aMo iSk J te l* Mf 
309-5H. 
Ja^aotit B«f,» t m t ^ n t villi 
osntae hourtvoiB ai0«fi99» AMSI*» 
Janrotf f«M«i a n d Tlrq^iihArtf ci .M., 
Zvsadaa-M hiOMxii'ti Ij&rme la raoolmtlQcu Boy^  
and Ox^ faharlit (^ AII** m 
l^fftWMSyiia lamoity by adtilni®* 
tmtlon of ifnt«lfit«a Imem^ ImoSS^MXM 
pomidtS.6 i a weoliifttttd 
ixi MS^Si^EStiMSkM i&£«OtlQIU 
aud ftgiiiist ttf^ m iafaemons in 
mm^ p&tl<ntfi» i i ^ ^ ^ ^ l i ^ JU' 
JSSS&M* aamy of a n t i c s * 
399* hmK^ t 1962* OooiXt £UjudUUil(|i xta xiSla'lliQniMp n&tli 
Jmaat aa& O^sUvt^ ^ B«M«t f967« mUhoMw to 
ilteSiSSSBSalias teiU^miflit ^ ^ ^ seat* IX* 3%ia 
lORn f^iemed of ItiQ anttlwaiM aad ismtSdSM** 
Jit 9^597* 
• 108 • 
imoQln® in iti« oonlareS. of ji^^ftytft i a 
Kst^mf Odd B e s ^ i stii^do m eosoXo^ of 
telcMsiOfi&a npir aitltialoci 
ma ^usd* t973« Itoemytetroplo ontlbedy 
tmemtkm in mmt® imUm^ w&ISi '^ifftfilittflii 
KeatsiTt iSpeftiiaingt and itoMn^oof H«w'«t 199 
Apfxorod Imliemtoifir Crofts* 
i w Hosfe* p|»« 
LamoTt a«t Ilfloraoe* H* oni H»IUf 1971* Oiesioliim-
La*«itt and Bae«f |954# A 
of ^ t ^ n o r i^aH of nm* 
Imusls^a al09 infootad i d ^ '^^^^jf^ffljlfl JBtaULa* 
• 109 • 
.hmtmtt A«f ISalt oja^ infect of aajtmrnt 
( f l s a d i t a eei^«MBte QQ MtpBui 
w H m f t anim3, m ^ m * A mafamUT9 Bait* 
tdipmtw ^•iisO* fliiMi esotdoTt ^ • t 119^% miiAeiANitiLe taM 
•iKliMiit Ib t of Bsitidi 
i h n (mOiiajiiE ilit^>« iU MldillS»» JZ* 
Liadtmi^n, and XiWdnkt H*A,t m% 
0041 Qli«aiaal finMrtl«iitttl<» aindsr of 
asm from m t a li^mniaaS a/pi^at 
Il«B* imd Chssndsm* s»B«f fix&taon in 
flXus^mala* l a S S B l * l a ^ l8ik» 
^fir^r^^^^a* affoeta Icsamilt/ m -tfo© pjp^-lntaatlaal 
sad in t««t lml l a m d ata^aa of Hi© pamsAta, Xat> J,. 
1. Frotala naagaxmarit wiliti I'^lla pliaiol r a a ^ t . 
- Ito • 
S^^loimldt and awrttt 19515* ca trsamity 
in iho m t t& £Llssial uorsit MtoocaQidais 
llao<toaiat ucsottf oarly iiiatiolloB 
pers l^e i t Qtt&ot @f iraeamity to . f t l a r l a l woxrao 
of oottm fata# Jgi* JftBSa* ilflS* 
ifeoaouaaUi ^ioifa?^ i a vleeertiX l®fva 
Ile^ort of a Qaa9« jL» JiESB* SfiS* t 
llsjrtUt .evQ. md aenyt -^.t ModlStcQtifleia ?icE«it0l0|^ <|a®8 
mimim (m^® filmkmsxQ)* Bill* 
Coppgyla tii pusr® iaf«etionis in catHe. 
laxv^ie Qi flKiViif^ aad iimmmgmXe 
© t f ^ t I21 ef a aiii^® tefoctlai 
r | i l l«r t 'f.A.t C'E^parlaEm of th® icrai i io^^c ef-fl(3l»icsios 
of iionmX "'"^IrmfUate^ Moyloatopfi oMAsa^ ta I G T T O Q 
iii ^m* I* 521 5>ia-5t9. 
• 111 • 
JSUmlaat 3 w ^ m serologic®! iawesH* 
.jatima in tm wtm of ist> 
Hmmm ^ ^ masm 
ill teMm* Mmt htstm* JSSE* 
w, ima SeraXogladi© xintm^ 
iseriarfeyt BSS, Iimmolo^cal ta » t 
to mitim^B* iteSl* I M y l S e t J^ ^ 
irlo^t t966» o t m t imil hii^ooi^taropio 
Iii of the Alloapgic 
mtilxi^ T^e^mm i a vdtit r^ BhlfltDaQaa 
Mm* Msh Mm* Sai* 60i»6O4, 
• 112 • 
Oiaaasy* rnrnxor^m^ A^J.t «iiMaysle 
is^ g a s * ii^' 49*©0« 
Ogllviot 1962* 'fho it!i|>Qrtene9 of adolt in 
Ogimot ^v^At aatiboai«a In ^aiimla 
Oi^M^t B,EUf Mthsra , imd 1966• EiagUv 
Xikd 8ati1>oai«9 ia oss^aiflzMiiti^ ixit^oUmsi of 
. ^ ^ m ^ m fiii^/as^ ^ ^ paoalye tmafdr of 
B«M«t 1967# In smts l&f«et«d 
idlh pam^^ttf MmaOMtaiff^  f 
a a t l ^ a . £• M S s S U s iSTDt 
0*HQl€h«Rt «aia '^ amtsit 1974* f m i ^ ^ ^ t @f Baai^ 
€KAb«f aad M«t IsmioIogloAl stadlea c» 
iiiu«h«rtaiilo bmovoftl* XX* ITadlpitlii tes t vl-tti 
mxtlgmm pviissfupodi t m ^^ aatarin jcsaiBa* 
Ckal>0» K*t H«t tMmt ^cf Msai^m&f mi& atetao* S*f 
1957. maromarlaa ta catHo gaid horsgs ta tUfmi^ 
pr^oelurd ana Hie rMolt of sanaSim* 
-Hod in d praoipi'tia tmt* Hag* Mssi^* JEl* 
55«40. 
OlEa1ii% end r^t«is«9 ^m* latamoXoalad 8%i41«9 on 
v a o h o r l a f l i o . I l l * i recdp&tlzi t o « t v l t t i 
txwuams ot iSBUlft ana S g S t i a tTOlUB 
U99d a9 mitLsmu £« j g ^ l l ^ M* 56a*.966. 
E* end (Mot f^t 1957* Xss^ uitolQglQaX roaetim of mlililt 
tfsnaplaatoA in the oonrit^* 
£» ^IS* MA iJMI** 
mtah9$ ^c* Onof lf« asid 'SmBkm^ '^•t Xa^imalo^otl studios 
m wuolioxlaaAs tamfH* M o t i m o 
^ I h pol3rtMMtinii49 md o^bmi^ soluULe Upi4 aat ipB 
og l l i ^ m i g l a ip^ i f l B t o tmlni* 
O l s o m W . f aoott f «r«A* on^ iBeaomaa , I . H « 9 Xafoet iQi i 
o f m t s ^Ait»> UlajriiA worn of e o t t o n m%B» 
I0 l i s 44«4$« 
OXoout <Na.liilcir Toj ipmao o f m t s to 
MdMlsaUlsa laxvoo as ixiflumod oor t imo* 
ago and pswlous infootlcsiii* IsaUtiLS** 
• 114 • 
Olmmt h»J0 and aoHta t s* C«y«t H « » t o d o 
Metl<m la plBB > <»a«t of 
ayad poie^tiTtt vm^nm 
miovim gmM sufoetions mtb smls* 
otto* a*!".* md ^Eiy^t 1947* PomAUe not of aa ammAma 
eompmna in 1h« ef i iwtwom in 
f95a» for iiawmoliieiwl 
an^l'Al** aarlaangy. JJ^ s 1»78* 
OvBs t^ Mart 0»a«f QoantlteitiTo oluaiM <m pftsadvo 
gatBuooas in pig and it« 
if€3U»tiQnd)i9 to ih9 Arttms £ , ISHiUSL** 
Oa»Bka« c** 1967« ftsewRidoiiis i» ygui Mv italiiQau* 
a&ntils tflffii tetSBiai«ol.« il.9 JUi» JBU^ 
(!•« ^66* ct tsn^ in eartein aiV^OiiQil 
V9apon«« to iianiy^a inf«eticn in lti« 
J.fUf A ^ |tia&tltsttT« QtBdy of a of 
difiualcin in afurw ITOQSSU* JZZ* 
- 83 •» 
taiaetfltmii&t 3 * P « T Sl&^t D* mA KfiOwmmmsA^ A * K * » 1 0 6 2 « 
sndeneo of &Qqit&jNia imaoity a^MAet 
MISSUUKyitti Wi^iUll ^ aXMno f a t s lalt* 
isdticrdd iateetlm* J M t o Uaiagie^^, 
mpport§ 3* and w^tlof H,3«f 1949* twmsHty to ap«l£it«otlQ» In 
tsichlnofllsk gamait^* Jg^ t 14* 
B«S«f o m ^ m m t f l m ^ m t«at in 
f»iaa> jjjift* H j ^ SS^ 
maxlOMs h»]»liiea n* la At 
t lmiXm da iflBla* Jfifi* 
I t 329-540, 
E«f L«ioktrt n.mie9 ana Anteson* 1971* 
IiKtmity against ^^n iy in C f^ Sidm 
p?otset9d mtMotsnma I m m l Yasetiui* 
£• J k a m e l S * » 4 ) » a i s -e i t . 
H«!I«t 1947* XiKsmlt^ la <dilclc«i« to AaoajlM^ mMIr 
l^^ismsSLShtlS* 1^14* 
aadoiit and Hoxsmnt ^ ' t and ^xaatis a t^ i t l^s 
in Hia dstssBsiiifttim of tbi« rsn^imoo of mbtaits to 
gmdod infoetLons mSmUm i* iSBMdLS** 
i l l 
• 116 • 
1967* nmioloB^m pasiftire o«tta»«oii8 aiiapli|lstO'ti« 
attoreoea^t autliiodtf w e t i o a s in mblHto I n f ^ e M 
m r e m a r l a mifun^ls* J j ^ t JU2® 
A*A«t ^ H * H e ^ t s of f L l M n i i o t m W k psogmmo 
ill t^Amtkm of ^Itiam? MMM** 
3Qiia3rd«l2it lAoasf ^.A* i^d mcl£«raciii* u i tm-
sIseuelBiml olu&a^a lii ^l-ta^ift^A^ IMT^ iMiI^ ' s d w f l l f t f i a « 
in goor^lo u l t t (Sidth^OBrbssx^lao* £« ^amgft** 
a^tiofi^at F«B«t t957« fS.»tl<m rwt l tm in 
loa i s i s m^ AfflmllfftflftfitttHHIl BiffiteB t^if^otioiia. 
Jttto* Ibil* iJUi*t ^ < I ' ^ i t a . 
3dbi%m8<ni l'*f 1951* bod 
Megiinoa« B«rtidlEsc9btt#ms ^ m^lfitvophmai^, 
ooottf J*4* Haedonoldf lA^iurMl of 
Litogs^api4ftf intromonm ef 
oatlgoiio Into Hio ^ E ^ ^ t . > ^ t IB. 
3©ottf J.A, sad iJaeaonaldt '^cri ia^taX fllariftS. 
Infaetlooio tn eotboa mto* MsS^* SflSBjSdLSee^  
- 83 •» 
S0ottt ^•A. end Xaomlty te dmlleeigSii^ 
InfootLoa of ^flrt^i^ prodttoad tmanttae 
of vemo* SiaaydL$»t M* 1^191« 
mamup&f E^f. ana 1955« A rapcopt of 
anHi^i^al ie aoMim of pip^imslnd eltasntt on 
AflOftgl^^ jaalll md ^ In hoUS* 
D«B,« Joshit aiivxie»it 0*A,t 10?a» Hlood i^ii^oal 
eima^s tmd ehmaothompy of iafaotod 
^ i W a iaaagL wHlilam* yhU^i i i a t I* 
JaS* laa*s 1|C2)« toi-109, 
K«C«» € • imd aiyeMf 197a» An iaJElXft 
i i o ^ o d f o r o f m i t i f l l a r i a l , agnate un&m 
aotajrtif ^aw^ lis tos t erm^m* 
( ^ ^ a l f K«C,» 3a3EODS« md Jt imt UmBmhmt 1973* 3tudi98 On 
ttio uao ot SotR2lm eorvl for y i t jo i^MfUarlol 
soroonln.^ SSSSHflSlee 
3tlT«Raant Fo^toTt and F o d i ^ t 196a* aiudloo m 
larval antlgods doslTod mlWrnULm of lici^ o 
ncm'todfis iii admle ^sodlii i I'm'UmVLm toato In labo».» 
tory anioala. ^ 
acMm^t and mem^B f^U s t a ^ ^ m 
asixi^ mmmn i s o l e l ^ tmm TaFttf^fflAft 
agfBtd* j i ^ J a n * I s ^ - f 
s m i l i ^ m Hie l a 
n w M ^ s * I* Mrm^mtimi ei mMgms mi- 09^mtlm 
isoeii^ft VBl* la^miMtttloii aaainat 
l a Hk® Ids* J B i 
on ItiQ scrolo^oal ifsspme^ in 
to m t s s i a i f me^ip^a ncoatodts* 
XI« in a loit grotm^ flonka* lifcBl&fll** 
1963. mm Mo^iaalo^ a»d aap«et9 
of ri^atlms^p* Hio m i a m md o r i ^ 
of Hia Imotloissl em-ti^^a l a liQlM^lh i^se^cmo* 
in Hio of pamsAtlo JSSdS^ Uysy&S** 
jt 
• 119 • 
Stvuwrlt atuaioa m w^e^mem of Gbaop to lBf«otBi» 
^ ^ MTFTTTTIA IMI IASSMFFIFLM ^P* 
aad on iimsimoioglQal Metieiio of «3qi>o«od to 
iafo«tatlaa« ISna mtoro of ^Sadf^ro* 
stmvdt 19S5* 4ziliiiai3liitlo eln^&M XI* A doume eetoro* 
nmoldBX anHi^Qi&tlo toot ooviodii^ a i d ^ vactgo of 
aotlvltlao* ^fm^tf^^igf^ j^ s^ aid^^i* 
ll«il«t 1929* s ta^oo tfllii tho ovmg^oia a€Giatodo 
^filOffl^liia Ao^vod iposiotnrieo of hooto 
ui:iaor zmtux^ rolnfootlm oan^tloiie out»oi^doox«* 
1973* Hoiglia&o ontibo<!ty foxastlon of 2»bMto ws l t laod 
v t ^ mffffaxMim jyim .aflbia* iMe M X . 
40'M19, 
"iaffot 1961* Imamologloal otadtoe oa oxperla^ntBS. i&foetlQA 
of p i ^ ti l^ ffliifflB' X* Introdaot&on wltti a 
voiriow of tho Utomty^ro axid ^ o d«3e«ietmtlosi of 
^^loagiEit ftsiag antllsodEloa In tho iiflMlUlles 
315-318, 
t a f f s t 1964* X«m0X0@i0GaL atadleo <m oaEpoedLaaatBl l&f«o11eci 
of pigs ^imrliffr f m 1762« XIX* antibody 
roaspcsi®® sotplroa iraaisilty. ^ 
129-150. 
- 83 •» 
m t f o t L«f*» lmmoXoi§$,GBa, @tEidl<i8 m es^^slmoatBl ixktm^om 
et piss and smWtd AffiMillii .fflt^* 
t\\ ltl®topamolof0 of Xivsap isftd VmgB* 
f^malcii* H«» Ko^ayaotidf J»t iMtm^ H« and saaat f963» 
^Im^^it l imMcil t«8t8 idUl Litoaogoiaag 
s n U ^ l a aiaipofids of oetton xnt fUasiafi&o. 
Eolma^stsit I d i i i t a* ana mae^t 
mmt HmtiOKi tds t idtSh aaa l t LttOBOaQtda« n^^i^^f 
fmtlgm in ^ o cottem m t fllaxlaefta* 
and I'arryt ma «ft90t of emt imaf l f i l 
oaJiTiit of the eottim rat* J9EM* 
f^yiort A* t960» Obeowatloiis iidlb tbe tUtn^EX^ Mcz^soope 
on of lAteiaoflioid— (A-mHatiag 
in ih© l i ^ a r of a o o t ^ imtt liefere and a f t « r tho 
ad£alni3tmtlos& of hotmsBii* ^l^g^f. JBCSft* 
B.C., a^f.Y.a, and rtmrt ^-'itt 19?2. :"taaies 
m xadlatiim mooiiio®! labomtorf 
s'todlog "SiQ pro^otlea mid ©waluatlm of y -inra^iatoa 
modn® a fdlnat IJio lung WO*EI» Uatireoattl^a JfiUSfite* 
iBSjSBie ia te* .iSi* 
- 121 • 
H^gapmitf 13!, t 'ta^url^e* A«!UIf« JiitiU* 
ft ii«v petont ^iood upMtRMi 
l3Wf ^vt Alasaif E, ma 'Saoaiaslt s«f 19^* 
la 'tie of nisautodo i»f«eti<m In 
<!hO!r9Qiif st&aio^ ai m^iianios ef ist 
m t to the i imtoa« , !!lmitBaftfflaai8 IHrtufl* i l * iL* 
t9%« atismOatli^ of ao^iaired lanuiity tn 
^ga b^ of of ISio of 
^maopf L»H»t 1999* ateM^si m maxiatdLs tn ^Islaj^ & ?rfia%i«it 
^^ mi^ iflTf fil^ksiafiis Id 
in MXy ^^ awp* ljyQifi£U*f 
l a t w m 
ICtlSIOQPf flSid sSo^ Siyf 3* 9 
t959» i lsaM on fllskiriiiaio Sa 
Hala^ t A aass istm^mmt of ^gfaaaNf^a UlLailasIs wlHi ^oos of 
Itai Hoofi ^c* 1934* voftottoa in cmclioooroiaata* 
SBMUh tgQti, M ^ i i ^ t M? ^09*617* 
"itti Hottft C.» ^ti^ff B* m^ masm* !«• 1947* aitf 
jBBa^t JSP tnk*iT?« 
oQiaaitlai in Melititda&s of 1ti9 MsSMsMk^ t 
M ^ l a t 197% l^a "to IfiUlndLi W l f i ^ 
of iiif«6tl<ii8* yn^ aHiQUii^ y^* 
13V109* 
yedc^ ix&t md s^ &ltsrt a«E.t 197% Hmotto^al i m t t w a of 
t^qgtti^a flBSli* otlaclfitlca of by 
mocdmtlm of yit^ M a t i e mi^gm propaxnUoBi^ * 
las^ MBalS** Jl^  711i»7^« 
T.s.f J* and lliiiit«Bf» 0«t B46« studioo oi 
Qxtmetn of tefirffftt and 
.ilCTMiaaft* in* 1* I k ^ ^ 1 7 0 -
y ^ t ^ A t 19€4* ^ofotOAX&ffda in dog«» XI* 
of iiier9£ilttm«iil.ft riUmtkm to isiaiinelogie 
ro^Hmaoa of 1li« i^irl* Ja* ^ t ye^ ^ad, J ^ * 
yoottcmt 1964* in lltdloia moehviistrsr* 
41h ftd^t («r» iiad A* CteifciilU t Lflmdm), 
^ c ^ t f e O Q i ^ t imlf f l^ ' a trleliofftaraiig^id stcsedi 
m m of 3pal>Mt«i XI» MHiQiladatLe •'tadio® in lbs 
intQ^ m m t , i * IflSMdiS*! 
staddLos m oiitl^dles to in 
^ s t l o i j^KftaOf J«E»t and A*C«i 
f s ^ l i & s d s of four OQJxaoa sound tmrns Infeotltms in 
£• iiMBBflUlee 3^367* 
ana Lalf II* t B75* fsPealzwl of t^Mc^ aagwaitpt l i f ^ f t g ^ 
mni iLtfmigca^* f^ RBi^ f* '^ gpp* MaA, 
6 to. 
?« ^^tamjmi* 1975* Mtilll&xiel activity hy 
Immlaeilit m fyglil^ii aawai-tfi, a&d i t s eos^tariaen with 
dl^th^loax'lnaatfiae* Jesfi* led* jB|(5)$ 
a t o ^ f lUt B74* Liti^iaQidi^ W ^ r l t d« JftjslBgyji 
Hflitft^ tflilAii "^taaaaf «mt«r sudiungtfi a i t 
d« tind ind^xlctca 
tlamiiglQtlmtlzu ^affiUtik^^Mi^ t 
m m 
m& £»oottf ^.A,, Flaaaa protfiiio of 
^ a o t r ' ^ ^ d a&d liGsts of f i l i a l voxn 
L l t t ^ ^ i A a a liffiiiffi^ jilr l^i^^tfi j^^o^. l^t 
iSviti£l«ri aaaos t^ ?wH«t llsk«rt ^^ c*!** 
^fmmu^iAm ot a hosaolo^e 
m i ^ M ^ i l l i n f o o t e d i d H i atff f l M WkSSBil* 
